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pa3om. 

Teopema 4. Beskomy onepamopy Ilempoeckreo moxcHo npue2cmu 6 coomeemcmeue 
Opyeoti onepamop Ilempceckoeo, sanioyutica npouseedeHu2m KAHOHULecKUX on2pamopoe Ilem- 
poeckozo u makoli, 4mo O2CKOH24Nble YaCMU pasAomweHUlL KOpHei (a) BOAUZU MIUKU J = oo 
y o60ux onepamopce coenadaiom. 

B oranuve OT MpescraBeHHA MpH NOMOULM Mpou3sBef@eHHA IMeMeHTapH IX OMepaTOpoB 


[lerpopckoro, Heb3i yKa3aTb MpaBHIO AIA HaXOKMCHHA TakUX OMHOUMeHOB) A,, as 


mpHOaBseHHe KOTOpBIX K MHOrowleHy A(A, «) COoxXpaHaeT GecKOHeYHbIe YaCTH pa3soxKeHHE 
KopHeli. STO BUAHO Ha CJlefywouleM MpHMepe, 
Ilpumep. PaccmotpumM ypaBuenne: 


A (A, a) = (A+ at) (Af at + a) (A—a2) =0. (1) 
aa ypaBHenua 
Ay (A, «) ==A(A, «) — eA — «66 = 0 (2) 


OecKOHeyHbIe YaCTH KOPHeH CoOBMaaoT c SeCKOHCUHBIMH YaCTAMH pa3moOxKeHHA KOpHel (1). 
C pyro cropoubl, Avid ypaBHeHna 
Ag (A, a) ==A(A, «) —a& = 0 (3) 
3TH OeCKOHeYHbIe YaCTH OTJMYAaIOTCA OT OecKOHeYHSIX YacTeH pa3zioKeHHH KopHel (1). | 
C. JI. Co6oree 


B cratpe H. C. Beck posuoro «Hedprenpossnenua B By IKaHH4eCKUX TpyOKax CuOup- 
ckKoH muaTpopMbm, momenjenHol B JAH, vr. 122, Ne 1, 1958 r., Ha crp. 122, B lpeAnocwex - 
Hem aOsaue: 


Haneuatano: CreqyeT uHTaTb 
Bce 9TH TpyOKH HaxOmATCA B Bce stu TpyOku Haxoy_atca B 
He@TeHOCHBIX paliouax HeHe@TeHOCHbIX pafioHax 
T-03082 Tlogmucano K neyatu 27 III 1959 r. Tupax 5100 9x3. 3aKaa 1383 | 


®Popmart 6ymaru 70108'/;,  Bym. a. 7,0 leu. a. 19,18 +6 Bxneex Yu.-nay. a. 20,3 


2-1 Tanorpadpua M3gareanctaa Axanemuu uayKx CCCP. Mocxsa, Uly6unckna nep., 10 
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Jorsxzann AKkazemun Hayk CCCP 
1959. Tom 125, Ne 3 


MATEMATHKA 


M. UW. BAPMAH 


BOSMYIJEHUA KBAXPATHYHbIX ®OPM HW CHEKTP 
CHUHIYJIAPHbIX FPAHHYHbIX 3AQA4 


(ITpedcmasaeno axademuxom B. H, Cmupxossim 15 XII 1958) 


B HacToaleH 3aMeTkKe MbI MCCyIeqyeM CieKTp MouyorpanuyeHuBIx CHHTy- 
JIAPHBIX TPaHHUHbIX 3aay C NOMOU{bIO OHOrO NpHeMa, OCHOBaHHOrO Ha TeOpHu 
K. ®puzpuxca (') KBapaTuuHbix opm. Pewlenue paccMaTpHBaeMbIX HaMH BO- 
MpOCOB B CYULeCTBEHHOM IIpHBOAMTCA K YCTAHOBJIeHHIO MPH3HaKOB KOMMAaKTHOCTH 
HEKOTOPbIX CeMeHCTB (yHKIMH B COOTBETCTBYIOWIMX THbOepTOBbIX MmpocTpaH- 
CcTBax *. 

CcopmysIMpyeM [peyBapHTeIbHO HeCKOMbKO BCHOMOraTeIbHBIX Mpelwio- 
2*KeHHH OOulero xapaxktepa. Ilycrp A [u, uw]— 3aMKHyTaa NoOxKUTeMbHO-onpe- 
WeuleHHaA KBapaTHunad (opMa B rHbOepTOBOM NpoctpaHctTBe H. Ee o6macTb 
onpegeteHua D[A] ectb nomHoe rumb6eproBo mpoctpaHcTBo c A-Merpukolt 
|u|?2,=A[u,uw]. Mopoxgennpii (?) Popmolt A [u, u] camoconps2KeHHbIli OnepaTop 


~~ 


A umeer nuotuyio B D [A] o6nacth ompegenenua D (A). 

JlIemmMa l. J]ycmo 3amkKxymote noaogcumerbHo-onpedenennble Keadpamuy- 
nore dbopme Alu, ul, Clu, u) ydoeremeopsiom ycaoeuam: a) D{[A]= D{[C]; 
6) gopma Blu,ujJ=C[u,uJ—Al[u,u] umeem na D[A] maocoparnmnyto 
gopmy By[u,u]>\Bl[u,ul| makyw, «mo us oeparnusennocmu KaKoeo-au- 
60 mnooxecmea F @ H @vimekaem Kkomnakmunocmo mxoocecmea AF 6 B,-me- 
mpuke. Tozda onepamop A+ — C™} enoane nenpepoleen us H @ D[A] u, cae- 


Ooeamenono, cnexmpot ceywenua ** A u C coenadawm. 

Cnyyai momyorpaHvueHHbIx CHH3y (OpM OYeBHAHbIM OOpasoM cBOAUTCA K 
PpaccMOTpeHHOMy B JIeMMe. 

Sameuaunue. YcOBHA JICMMbI BBINOTHeEHbI, ecu Popma Bb [u,u] nopox- 
jaet Ha D[A] Bnoune nenpeppipHplli onepatop u C[u,u] = B[u,u] + A [u, yu]. 
OrmeTuM, uTO B STHX MpekmonoxKeHuax WPpusprxc (?) NoKasa, yTO sNeBee 
Hw KHeH Tpanuupl A ciekTpC MCKpeTeH. 

Ilyctb tenepp A,B,C —cwummertpuunbie onepatoppi BH c obmen o6ue- 
cTbIO OMpegenenua D(A), ASO, BS>O uC= A—B nosyorpanw4eH cHu- 
3y. Bce Tp onepatopa Jonyckaior pacuimpeHue no Ppusxpuxcy Ao camoconps- 
KCHHBIX Omeparopos A, B, C coorpetcrBeHHo. OJHOBpeMeHHO KBapaTHuHble 
gopmpi (Au, u), (Bu, u), (Cu, u) paciiupatoTcs MO 3aMKHYTbIX KBal_paTHUNblx 
dopm A[u, uj], Blu, uj u Clu, uj, mpuyem D[{B]>D{A] u dopma B [u, u] 
orpaHvuena B mpoctpauctse D.[A] c¢ MeTpuKoH |u|: = A[u, u] +e(u, u) 
(ipu m060me>>0). Bsegem B paccMoTpeHHe cileKTp popMbI B{u,u] BD, [A]. 


* AnanorMuHble cooOpaxkenusa ObvIM HCHOMb30BaHbI ABTOPOM paxHee (?) AIA MOKasaTebCTBAa 
HeSaBHCUMOCTH CieKTpa CrylleHHA pAMa SVIMMTHYCCKMX KpaeBbIX 3afay OT POPMbI peryAp HoH 


o » 3a 
aacTH rpannubt u ycropuii Ha Heit. (Banaue pesyaptatst HM. M. Paasman ( ) nomyun Zpyrum 


MeTOJIOM; CM. Tak2Ke (?).) 
** BocnekTp cryWleHHA BXOJAT TOUKH HeMpepbIBHOTO CHeKTpa H coOcTBeHHbIe 3HaveHHA 


6eckoHeyHOK KpaTHOCTH. 
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Jlemma 2. O6wan Kpamxocme cnexmpa onepamopaC 6 H, aeowawueeo 
negee mouku —e<0, paena cOwet KpamHocmu cnekmpa dopmet Blu, ul e@ 
D-[A], aeoaweeo npacee edunuyol. 

Ilpemembubim cJlyuaeM JIeMMbl 2 sByIAeTCA 

Jlemma 3. J/ycmo (Au, Ph Nek Oy (4 0) u-0u npocmpaucmeo * D {A} 
noaywero nonoanenuem D (A) no xopme |u|) = (Au, wu). Ecau gdopma B {u, u) 
Oonyckaem sambikanue 6 Do[A], mo ob6uan KpamxHocme ompuyamenoHKoeo 
cnexmpa onepamopa C 6 H paena o6wet Kpamnocmu cnekmpa npasee edu- 
Huyol ~opmu Blu, uj] @ Do [A]. 

Jlemmpr 2 nu 3 MpHBOLAT K CJIeLyIOWleMy yTBep2KeHulO: 

Cauenctsue. aa moeo umobol ompuyamearbxoll cnekmp onepamopa 


(aa 

hA—B npu saw6om h>O0 Geta Ouckpemnotm (KoHedNoIm), HeOOXOOUMO U Oo- 
cmamouno, umobot dopma Blu, u] noposcdaaa @ D,[A] (Do{A]) enoane ne- 
npepolenoltt onepamop. 

Tlepexoaa K MpwnoxKeHHAM, 3aMe€THM, 4YTO B MPHBOAMMbIX HWKe TIpHMepax 
CHHTYJIpHadt TOUKa HaxOAUTCH Ha OecKOHeuHOCTH. OHakO aHaJIOrMyHbIM 06- 
pa3oM MoryT ObITb paCCMOTpeHbI MH Apyrve cHHryJsapHble 3agauv (?). HayHem 
C UpwsoxKeHni memmbl 1, He cTpeMsacb K HanOoJlee OOULMM CPOpMYJIMpOBKaM. 


1. Onepatop C nopoxpen BL, (0, co) KBakpaTHuHol copmoli 
Dd} | pals) |w® () Pde, (1) 
k=00 


NOJYYeHHOM 3aMbIKaHveM C TulaKuX (PHHUTHBIX BOMMsH X =O nH xX = co *yH- 
KuMH. KoscdulneHTb! pz, (x) HeEMpepbIBHbI, «> Pr(x) > 7 >0 u 

x+8 

| [px (x) —8; |dx—> 0 


x 


Mpa x—> oo ja Kakoro-s1H60 8 > 0. Tora HempepbiBHblii cneKTp omepatopa ** 
C copnayaet c [0, co) (cp. (3°)). B stom mpumepe, Kak WU B CJleXYIOWIHX, 
HcCJIeOBaHkKe MJlaQWWHX UYICHOB CBOAMTCA K HCMOb30BaHHIO 3aMeyaHuA, B TO 
Bp€MA KaK CTaplwuuH wieH TpeOyeT HeNocpeACTBeHHOrTO NpHMeHeHHA JIeMMbI |. 

2. Wdyets B (1) Pele 0, R= lh. ue ted DolX)ecala Palka 
HYCTb B Pe(X) BHECeHbI BOSMYWeHHA gz(x) Take, 4TO |gz(x)|pe (x) 0 mpu 
x—>0o (k=0,..., 2) HM Pn(x) + Gn(x) > 0. Henpeppipypii cnextp onepatopa, 


nopoxennoro (1), mpH stom He H3MeHuTca. Jlanee, ecu Ye = lim pp (x) x24, 
4 nee 


k=0,..., n, To meBee TOUKM _¥ = > 2—2k [(2k — 1)!!]?y~ cnekTp omepatopa 
k=0 
cpopmp! (1) mucKpeTeu. 
3. Ilyctb B Lo(Em) KBalpaTuuHaa cbopma 


2 | D*u Pax +S Le (u, u) dx (2) 
k=0 


ja|=n Em 
MOwyueHa 3aMblKaHHeM C TlaQKHX QMHMTHEIX dbyHKuMH. Specb D* = Dit. Dm» 
Dre ce M |a|=%+...+ 0m; Lp(u, u)—KBanpaTuuHaa cbopma ornocn- 
* D, [A], Boo6ue rosops, He aBasetca uacteIo H. 


n 

~ al 
** Onepatop C onpeyensetca AupepenvabHbIM BLIPaKennem D(—1)kD"p,D* u TIpH yc- 
k=0 


nopuu u(0)=---=u'™ YQ) = 0. Stu YCJIOBHA MOFYT ObITh 3aMeHEHEI JNOOIMM Apyrumn ca- | 


MOCOIIPAXKCHHBIMH YCJIOBHAMH (38,T), 
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T€IbHO MPOW3BOAHBIX NopsaKka k; M,(x)—HanOonpuiee (no MOJYyJO) co6- 
CTBeEHHOe sHaueHKe opmpl Lz B TouKe x. Ecum My (x)—>0 pu |x|— co 
(k =0,..., n—1), To cnexrp crymenua AuddepeutuaybHoro onepatopa, mo- 
poxeHHoro (2), copmafaer c [Q, oo). Ormertym, uto, Kak nu B upuMepe 1, 
MOXKHO OblVIO Obl BHECTH BO3MYLLeHHe HB CTAapuine WIeHB. 

4. Yrpep%eHuA mpHmMepa 2 TakxKe MepeHocatcs wa MHOrOMepHble 3aaun. 
IIpupezem chopmysmposky B mpocteiiinem catyyae, CnekTpbl cryuleHua AByx 
onepatopos Ilpeaunrepa— Au + pg(x)u, pe(x) > 1 (k = 1,2) cosnagator, 
ecuM | P2(x) — py (x) | pr (x) 0 mpu | x|— oo. 

5. CooOpaxkenua, OmsKve K siemMe 1, npyMeHHMBI HK HEKOTOPbIM Heca- 
MOCOIPAXKCHHbIM 3afauaM. Tak, B MIpe/(bIyWleM MpwMepe MOXKHO ObivIO Obl pac- 
CMO TPeTb KOMIIJIeKCHble MOTeHUMaIbl Pe(x) (cp. (°,°)). Ilycrb, qanee, onepa- 
Top Lu = — Au + ag(x) Dy + a(x)u BL2(Em) tTakos, uTo p(x) =a(x)— 

m 


— WeDpde(X) > 1 u >} | ae (x) | 0 pH x —>oo. Tora cnekTp crymeHun & 
k=1 

COBlalaeT CO CHEKTPOM crylleHHA CaMOCONpsAxKeHHOrO ONepatopa — Au + p(x)u. 
Ilepefiqem kK npHioxeHHsM semM 2 u 3. PacemotpuM, HanpuMep, onepatop 

Upequnrepa Mu = — hAu— p(x)u, p(x)>0, A>O0 B Lo(Em). ; 
Teopema 1}. Ina moeo umobe ompuyameaonoui cnexmp onepamopa M 

bola npu ecex h>O Ouckpemnolm (KoHeuHolm), HeoOXOOUMO U OOCMamoLnHo,. 

umoObl 6CAKOE MHODKeCMbO YNKYUll, O2PAHUUeHNOe 6 MemMpuKe UNMeepaaa 


Vvertiana (1 Ivu)*dx),, 


Em Ee 


O6b1AO KOMNAKMHOIM 6 Mempuke UHimeepana 


| plultar. 
E 


m 


IIpn m= 1 ycnopua Teopembr 1 paBHOCHJIbHbl COOTBeTCTBEHHO YCJIOBHAM: 
x+6 foe) 
\ pdx—0 ua x\ pdx —0 npu x — oo. Bropoe ycnosue (KpuTepuli Juckpert- 
x x 
HOCTH ClekTpa cTpyHbl (“)) B TePMMHAaX OCIMJVIAWHOHHOCTH (3%) OblI0 MO cyle- 
cTBy MomyyeHo B padore (®) (cM. Tak>xe (°)). Tonyyenne aHaJIOPHuHblX KPHTe- 
pep B calyyae m >1 HaTanKuBaercd Ha TpyQHOCTH TOM Ke MpHposbl, uTO u 
B BOMpoce O AucKpeTHOCTH cMeKTpa onepatopa Ilpenunrepa (1°). Ilpocrnie 
JlocraTouHble yCJIOBHA MOryT ObITb NosyyeHbl v3 Teopemb! | npu m> 1 6e3 
Tpya. OtTmetTHM, uTo Teopema | BbiemaeT NOTeHWMasbI p(x), “KBASHKaccnye- 
CKHe» OTHOCHTEJIbHO MOBeCeCHHA OTPHIaTeJIbHOrO CMeKTpa. 
AnajornuunbiM O6pa30M MoryT ObiITb pa300paHbl HeKOTOpble Apyrve 3afaun. 
PaccmoTpuM, B 4acTHOcTH, onepatop ly = (—l1)"hy*™%—p(x)y mpm 


) A, p(x) > Ou mpu kaknx-mHCO CaMCCONpAKeHHBIX PPaHHYHbIX YCJIOBHAX B HyuJe. 


Teopema 2. J[na moeo umo6ot nenpepolenoiti cnexkmp onepamopa | npu 
x+p 
ecex h > 0 coenadaa c [0, oc), HeoOxodumo u Oocmamou4Ko, umobel \ pdx —0: 


x 
npu x—>oce. [Iza moeo mob: ompuyamenonolt cnexmp | Oota Koneunolm npu 


co 


ecex h>O, neobxodumo u Oocmamo4no, 4mobol xen | p(x)dx—>0 npu xo *. 
x 
B 3akmouenve MpvBesem yTBepxKeHHe, KacalolleecH aCHMMTOTHKH co6b- 


CTBCHHbIX 3HaveHHi TIpH MaJIbix 


B (CD) 

* Tlocmeqnee ycoBue ecTb KPHTepHH AHCKPeTHOCTH CMeKTpa 3ayaun (—1) y! as v-p(x)y, 
yi(0) =...= y"—)) (0) = 0 na nonyocn. CoorsetcTByioulMii KpuTepHit KOMMaKTHOCTH Ob Nody- 
yeH apTopom copmectHo c B. C. Iapaoppim. 
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Teopema 3*. B oepanusenno obaacmu Q npocmpancmea E, c Ky- 
CouNo-2nadKoli epanuyeti S uucnao ompuyameabnolx snavenuti sadauu— hAu — 
—p(x)u=mu, u|\S=0 (h. p(x)>0) np h—O acumnmomuuecku paexo 


(6m?) th | [p (x) dx. 


Q 


JleHuHrpafckul rocyapcTBeHHbId yHHBepCHTeT Tloctynu.1o 
10 XII 1958 


um. A. A. )Kganosa 
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* Tlaa p = p(|x|) uw Q = Es ananornunoe yTBepxeHHe MpuBegexo B (14), 
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Joxuano Akagemun nayx CCCP 
1959. Tom 125, Ni: 3 


MATEMATHUKA 


P. B. TFAMKPEJIHA3E 


ONTHMAJIBHBIE MO BbICTPOAENMCTBUIO TPOLLECCbI 
MPH OFPAHHUEHHbIX ®ASOBbIX KOOPAMHATAX 


(ITpedcmaeaeno axademuxom JI. C. Toxmpaeunoim 25 XII 1958) 


1°. Iipuunun mMakcumyma. B pa6orax (!-*) ywsnoxKenbl pesymbTaTel 
UCCJIEIOBaHHH MO TeOPHH OMTHMaJIbHDIX MpoweccoB, KOTOPble BeyTCA B CeMuHape 
JI. C. Tlourparuna no reopuu KoneOaHHli uM aBTOMaTHuecKCrO  peryMpoBaHus. 
SakJNOUNTEJIbHDIM 9TANMOM 3THX HCCueOBAHHH ABUIOCb JOKa3aTebCTBO OOLero 
NIpvHuAna Makcumyna (°, °), jjaloulero HeOOXOJMMCe yCJIOBMe, KOTOPOMy yOBuIe- 
TBOPAeCT BCAKOe pellleHve Ce yIOWeH OMTHMaIbHOH 3ayaun. 

Ilyctb BexTopHan dbyHKuua f (x, u) = (fl (x,u),..., f*(x, u)) or mepemen- 
HbIX x, WU OMpesesieHa U HelpepbIBHa Ha IPAMOM NpousBeyenuu (x, u)EX"-Q, 


—xEX", uEQ, rye X"—n-mepHoe cha30B0e MpocTpaHcTBo 3ayqauu, 62 — npons- 


BOJIbHOe XaycopdoBo ToMosorMyecKoe IpocTpaHcTBO — MpocTpaHCTBO BO3MOK- 
HbIX 3HaYeHHH yipaBsAloulero MapaMerpa WU; KpoMe Toro, Npesmosaraetcs, uTO 
dynkuun jf*(x,u), i=1,..., m, HenpepbiBHO fuddepenuupyembl B Kako 
Touke (x, Wu) 10 BCeM KOOpAWHaTaM BekTOpa X = (x1,..., x”). 

YpaBHenue JBUKeHHA (has0BOH TOUKH x MMeeT BUA 


ce ES (1) 


B X* gayqaHbl gBe TouKu &,, &. TpeOyerca B Kylacce JONYCTMMbIX yipaBJIeHHi 
(Hallpumep, B KJlacce M3MepHMbIX OFpaHHYeHHBIX HIM KYCOUHO-HeIIpepbIBHbIX 
yllpaBsleHuit) BbIOpaTb Taky1o PyuKumio u (ft), Ty CE<T, (11, Tz Wponssoububl), 
AsIA KOTOPOH COOTER ISTE YAO EH TpaekTopua x(¢) ypaBHenua (1) coequHa- 


a 


€T TOUKM &,, & H MHTerpa \ L(x(t), u(t))dt oOpamjaetca B MHHHMyM, 


Ai: 
TIpx L(x, u)=1 ccbopmy.1upoBannas 3ajlaua ipeBpallaeTcaA B ONTHMaJIbHy!O 
milo OblcTpofelicrBuio 3ayauy (',*). 
IIpuunun MakcuMyma *opMysimpyeTca B STOM CJlyyae CJIe,yIOULHM o6pa3om. 
Ecau x(t), ty <t<te,— onmumaaroHaan (no belcmpodeticmeutio) mpaeKxmo- 
pua ypaenenua (1), u(t), tr <t< te, — coomeemcmeyrouee onmumarbHoe yNn- 
paenenue, mo HalidemcaA maka HenpepoleHaA, He paeHaA HYNO KoBAapuaHMAaA 


» eexmop-dynxyun p(t) = ($,(t),---, MnO), GQb<ty, wmo na ompesKe 1h< 


<t<te 6bINODAHAEMCA CACOYIOWAA 2AMUALMOHOGA CUCMeMa YPABHeNUU: 


ro nhdlicy ah pee all 
= Oy,” Vo = yap? 


H (x(t), 9(2), u(t) = M(«(4), }(é)) = const B 0, (2) 


20e 2eamuasmonosa dynkyua H (x,%,u) = >-f (x, u) = daf* (x, u), M(x, >) = 
= sup 1(x,,, 2). 


ueQ sr 
IlpocrpaHcTBo BO3MOXKHBIX 3HayeHHit 2 yipaBasioulero NapaMerpa MoxeT, 


B YACTHOCTH, ABJIATbCA 3AMKHYTOM OG/IaCTbIO f-MepHOrO JIMHeMHOrO NpocTpaH- 
ctpa. MuoxxecTBo Ke BO3MOXKHbIX 3HaYeHHH (bas0BOH TOYKH xX MOJKHO coBla- 
jlatb cO BCeM MpoctpancTBOoM X”; B MpOTHBHOM CJlyyae MPHHI{HM MakcHMyMa 
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TlepecTaeT ObiTb BepHbIM. OANakO Ciyyal, KOTa MHOKeCTBO BO3MOXKHBIX 3Ha- 
yeHHii (pas0B0l TOUKM MpelcTaBsseT coOoit 3aMKHYyTyI0 OOacTb B X" c KycoU- 
HO-riakoH rpaHuled, HMeeT BarxKHCe 3HageHHe [VIA pHJIOKeHUH. 

B HacToatteli 3aMeTKe c(pOpMyJIMpOBaHbl MOJIyyeHHble MHOIO B CeMHHape 
JI. C. Tlontpsruna pe3ysbrarbl Jia ONTHMaJIbHbIX NO ObICTpofeHcTBHIO Mporec- 
COB Tp orpanwueHHbIx (pasoBblx KoopgquHatax. Jin mpocToTb! dopMyJIMpoBoK 
paccMOTpeH cstyyali, KOracOsacTb BOSMOXKHBIX 3HaYeHHH (asoBOH TOUKH HMeeT 
rlaikylo rpanuly. Cayyai o6nacTH c KyCOuHO-rlaqkol rpanuleh UccJieqyercs 
VJleHTMYHbIM O6pasom. Ilepexog oT paccMorpeHHOro B 3aMeTKe CJlyyas K OOlleMy, 
Korjla MHHUMM3HpyeTCa MHTerpas, OCYULECTBINeTCH TaK Ke, KaK aHaJIOrMyHbllt 
Mepexo]l B 3afaue, usyueHHol B (°, ®). 

2°. TloctanosBka 3agauu. IJlycth Q — 3amKuHyTaa OOacTb r-MepHorO 
JmHelinoro mpoctpanctpa E’ju=(u,..., u’), 3aannaa cCHcTeMoH Hepa- 
BeHCTEAGy(tL) < 0,..te=al.,.. ag afl, 

Kmacc JONyCTHUMBIX yYUpaBMeHHH COCTOHT H3 BCeX KYCOUHO-He- 
IIpepbIBHBIX, K YCOUHO-TTa_KHUX BeKTOp-pyHKuMh u(t) = (u(f),..., u’(Z)) 
C pa3pbIBaMM MepBoro pooja, OlpeseseHHbIX Ha MPOM3BOJIbHOM OTpesKe t,t < 
<t, M co 3Hayenvamu B QB Kaxkyblii MoMeHT BpemeHH. IlycTb B ta3s0BOM 
mpoctpanctse X” copmyiMpyemoH 3aqauH 3afaHa 3aMKHYyTasa OOJacTb G 
c rulaqKoH rpanuueli HepapeHcrBom g(x},..., x") = g(x) <0, rae bynkunsa 
g(x) UMeeT HelpepbiIBHble BTOpble YaCTHbIe MPOWSBOJHbIe B OKPECTHOCTH TrpaHH- 
Ubi g(x) = 0 u Bextop grad g(x) = (dg /Ox*,..., Og / Ox") = (81 (X), ++» BalX)) 
He OOpaliiaeTcA TaM B HyJIb. 

SakoH JBuxKeHuA (bas0BOH TOUKH x = (x},..., x")@X" 3amaeTcH HOpMaJIb+ 
HOH cucTemol yuddepeHuvaJIbHbIX ypaBHeHHH 


x Teeny: (3) | 


rye BekTop-dyHKuua f (x, u) = (f(x, u),..., f? (x, u)) onpezeneHa Ha NpaAmoM 
npowspejenun G*-Q*, rye G*, Q*—ortKpbltble MHOxKeCTEa NpocTpancTB X", 
E’, coqep»kauve, cooTBeTcTBeHHO, G,Q, wu HenpepbiBHo AudcdepeHunpyema Tam 
MO BCe€M KCOPWHaTaM BeKTOPOB x, U. 

MopMyANpoOBKa 3sayaun. B dasoeom npocmpaucmee X" 3adanbl Cee 
mouku &, &, 2eocauue 6 samKXymou obaacmu G; mpeObyemca évi6pamb Oo- 
nycmumoe ynpaeaenue mak, umobol Gas06an mouKa, OeucaAce’ no mpaeKmo- 
puu cucmemol (3), Yyeaukom aeocawel @ 3amKHymot obaacmu G, nepewana us 
NOAOHEHUA §, 6 NONOMCEHUE Fo 3A MUHUMANBNOE BpemA. 

Takoe ynpaBsieHHe Ha30BeM ON THMAJIbHbIM YIPpaBMeHHEM, COOTBET- 
CTBYIOWLYIO TpaeKTOpHio —ONTHMAJIbHOH TpaekTopHel. 


3°. ONTHUMAAbHbIe TPaeKTOPUH Ha TpanHule OOnacTu G. Bre- | 


em oOo3HayeHna p(x, u) = grad g(x)-f (x, u) = Ba (x) f(x, u), grad p(x, u)= 


= (dp/du,..., Op/du’). J\na Toro uTo6bl Tpaektopua x(t) cucTempl (3), | 
COOTBETCTBYIOUad yMpaBeHMto u(t), ty <t<f,, WenHKOM slexKasa Ha rpaHu- | 


we g(x) =0 o6nactu G, HeoOxoqumMo u JocTaTouHO, uTO6nI p (x(t), uw (t))=0, 
CEE ise (¥ (Hh) = 0: 


Touky x rpaHuubl g(x)=0 Ha3oBemM peryJaApHOH OTHOCHTeEAbHO. 


TOUKH UEQ, yoBNeTrBOpsIOMel ycOBHAM 


gi, (U) =... =qi,(¥)=90, gqy(u) <0, fRi,..., is, (4). 


ecm p(x, u)=0 mu BexToppl grad p(x, u), gradq;,(u),..., grad gi,(u) Hesa- 


BHCHMbI. O6osHauM uepes w(x) MHOKeCTBO Tex UEQ, OTHOCUTeMbHO KOTOpEIX | 
TouKa xX perysnpHa. Tpaextoputo x(t), t; << ty, cuctTempi (3), coorpercrBy- | 
1ouly!0 yipaBsenuio u(t) u WeMKOM JlexKalllyio Ha rpaHuue g(x) = 0, Ha3oBem | 


perysiapHoH, ecuIM UL (f) € w(x (t)), << t<te. Yepes b = (h,..., br) O6o3HATHM 
KOBapHaHTHbI BeKTOp MpoctpanctBa X”. Ilyctb x exHT Ha rpaHuue g(x) = 0. 
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Bepxuiolo rpanb dynxuun H (x, , u) = -f (x, u) = ba: f* (x, u) pH PuKcupo- | 


BaHHBIX X, ) H W MeHSAIOULeMca B (x) o603HauuM yepes m(x,b): m(x, a 


=n H (x, ), u). (Hac Oyxyr wntepecopaTb ToObKO Te TOUKH x rpaHulypl 


g(x) =0, Ana KoTopplx (x) He nycTo.) 

Ecm xX — peryaapHaa TouKa rpaHnupl g(x) =0 orHocutembHo u, rye u 
yAoBNeTBopAeT yculoBuaM (4) u A(x, ¢, u) =m(x, b), TO NO npaBuny MHOXKnH- 
tTeneH JlarpanKa 


dH aH : 
grad H (x, b, u) = Gan tee FEA = grad p(x, u)+ >) pagradq:,(u). (5) 
k=1 


PeryiapHyio Tpaextoputo x(t), t; <t< ts, cucrTembt (3), COOTBeTCTBYIOULy10 
AONyCTHMOMy yipaBsenuio u(t), t;  Ct<ty, HW WeMKOM JeKalyio Ha rpannie 
g(x) =0 o6nactu G, nasopem SKCTpeMaabHOH TpaeKkTopueid, u(t)— 
COOTBETCTBYIOIMM SKCTPCMAJbBHBIM YMpaBseHHeM, eCAM cyulecTByeT 
Takad HeHYyJIeBad HelpepbIBHad KYCOUHO-TviaiKaa BekTop-yHKuna ¢ (t) = 


=(%i(£),..., da(t)), tr<ct<t,, uro na orpesxe ty; Ct< ty Bulmonuaerca 
cJleyollad CHcTeMa ypaBHeHuli 
“7 oH . dH dp 
x) == 05 —— Cees irae vo = — — X(t) —— , 
p( ) x Oy; i ax! =r ( ) ax 
H (x, 0, u) =m(x, )>0, ©) 


Te BekTop  (¢,) He KOJWIMHeapeH BeKTopy grad g (x (t,)) H KycouHO-ruiaqKaa (byHK- 
iva A(t) ompewemaetca B Kak bli MOMCHT BpeMeHH 43 cpopmystbt (5). Kpome 
TOrO, TNA 9KCTPEMAVbDHOCTH yTpeOyetTca, 4uTOO AMA Kax- 


Horo ¢t fotpe3Kxa t4yCt<t,BekTop an gradg(x(t)) Oba Hanpas- 


J@H BHYTPb OONacTuH G uAM OOpamascnaA B HY Jb. 
HetpyQHO 0Ka3aTb, TO BOJb BCHKOM  9KCTpeMaJIbHOii TpaeKTOpHu 
(x(t), b(t), w(t) =m (x(t), 0 (H)-= const > 0. 
| Teopema 1. Bcakaa peeyaapHan OnmMuUMAaACHAA MpaeKmopus cucmemot (3), 
YEAUKOM NedCaWanh Ha epanuye oOnzacmuU G, U CoomBemcmeyrol4ee ONMUMAAD- 
) HOC YNPABACHUC ABAAIOMCA IKCMPEMAAbHIMU. 


4°. Ycnopusa cKayka. Ilyctb x(t), tp. <t<t,, — onTuMambHad Tpaek- 
‘| Topus, JleKallad B (3aMKHyTOH) OOactTu G. IlycTb ona peryJapHa, T. e. 
‘| peryJIApeH BCAKH ee yuacTOK, JlexKalllui Ha rpanuye oOmacTtH. Touky x(t) 
| TpaekTOpHH, JleKalllyio Ha rpaHuite O6acTH, Ha30BeEM TOUKOHM CTHIK Aa, eC 
t,<t<t, uw cymlecTByeT TakKoe ¢>0, uTo xoTa Obl OHH H3 y4aCTKOB 
TpaekTtopuu x(t) mpw t—e<t<t wIM t<t<t+e MeKUT B OTKPbITOM 
) agqpe o6mactu G. Jina onpeyemenHocTu OyfeM CuHTaTb, ITO OTKPbITOMy Apy 
o6acTH punayexKUT yaacToK TpaeKTopuu npH t—e<t<t. Bpema t Ha- 
\} 30BeM MOMeHToM cTpbIKa. IlycTb + (t)— eHHCTBeEHHaA TOUKA CTbIKa OLTHMAJIb- 
‘} HOM Tpaextopuun x(t),t,;<t<t,; u(f)—coorBercTBylolee OMNTHMaJIbHOe 
) ynpaBienue. Yuactok TpaekTopHu pu ty}<f<t JeKUT B OTKPbITOM aApe 
}o6mactu G. Uro xe Kacaetca yyacTKa mpHo tt <t,, TO HOO OH LWesMKOM 
() mexKUT Ha rpaHniie OOmacTu, HOO yyacToK t<?t< fy TakKe MpHHaslexKUT 
OTKPbITOMy AApy OOmacTH HM TOUKa X(t) ABACTCH EMHCTBEHHOH TOUKOH Tpaek- 
| TOP, JlerKalleli Ha rpaHue OGacTu (3a HCKJIIOYeHHeM, OblTb MOXKET, KOH- 
|| eBbIX TOUeK). 
CneqopatembHo, yyuactok x(t), ty; <t<t, YOBMeTBOPHeT TpHHUWNy Ma- 
|} Kcumyna (11. 1°). Coorsercrsyioulaa 9TOMy y¥acTKy BeKkTOp-yHKuMA v(t) He- 
‘ ipepbipda Ha oTpeske ty <t<t u dynkuua H (x(t), p(t), u (2)) = comsii== 


$=c>0 npw t,<t<t. Yuacrox x(t) npn ttl, TakxKe YOBNeTBOpAeT 
smu6o cucteme (6), mu60 cucreme (2); cooTBeTcTBylollaH 9STOMy Y4aCTKy BeK- 


/TOp-(byHKUMA o (t) TakxKe HellpepbIBHa Ha OTPe3ske t<xt<t, uw dyHKuHA 
H (x(t), O(t), u(é)) = const =c >0 npu tt <p. 
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Mot 6yeM FOBOpHTb, YTO B H3O/IMPpOBaHHOM TOUKe CTbIKa X(t) peryJIApHolt 
ONTHMasIbHOH TpaekTopHu x(t), t;<f<to, BbINOJHAeTCA YCJIOBNe CKauKa, 
ecJIM cyllecTByeT Tako yyacToK x(t),fgs<¢t<ts, uTo unteppal f3<t< ly 
ABJIACTCH MAKCHM@JIbHbIM VHTepBavIOM oTpesKka t,;Ct<le, cofeprKallluM 
@MHCTBCHHBIL MOMeHT CTbIKa Tt, H OMpeevieHHble BbILe BeKTOP-CPyHKUMH 
ts<t<t; o(t),t<t<t,, MoxHO NogoOpatb TakHM OOpa30M, 4YTOOBE 
BbINOJIHAJIOCb OHO U3 CJIeMYyIOULNX JIByX COOTHOIWeHHH (7), (8): 


$(t)—$(t) =pgradg(x(t)), c=e; (7) 
P(t) =pwgrad g(x(t)), c= 0, (8) 


rye p— JeHCTBHTeJIbHOe YHCJIO. 

Teopema 2. I/ycmo peeyaapHan onmumaaonaAn mpaekKmopusa, Aeoawast 
6 samKAymot o6aacmu G, codepocum KoNeuHoe 4ucCAO mo4eK cmolKa. Tozda 
6 KaoOO moUKe CMbIKA BbINOAHAEMCA YCAOCBUe CKAYKA. 

5°. OGulee NpaBUsO AA ONPeReMCHHA PeryAAPHBIX ONTH- | 
MaJbHBIX TpaeKTOPHH. OOvequnaa mpHHunn Makcumyma (nm. 1°) c Teo- | 
pemamu 1 u 2, MBI NpHxoJMM K CJiekylouleMy OOuleMy MpaBuly Avia onpejese- 
HUA PeFyJIAPHbIX ONTHMAJIbHbIX TpaeKTOpHi. | 

Ilycmbo onmumaaocnan mpaekmopua x(t) yeaukom aeocum 6 samKHymot Ob- | 
aacmu G, codepocum KOHeuHoe 4UCAO MOUEK CMbIKA U 6CAKUL YLACMOK ee, ACHAWMUL | 
Ha epanuye COnacmu, peeyanpen. To2da 6cakull YUACMOK MpaeKMOpPUU, YEAUKOM Ae- | 
a#eaWuit 6 omKpoLMOM AOpe COnacmu G (sa ucKATOYeHUeM, OolIn’ modem, KOHYO6), 
yOoeneméopsem ycaceuro makcumyma (n. 1°); ecakut yuacmoK ee, neocawuli Ha 
2panuye o6aacmu G, seasemca akcmpemaaoio (6 cmbicae n. 3°); 6 Kado mouKe 
CMbIKA BbINOAHAeMCA YCAOBUE CKAYKA. 


MatemaTuyeckul uHCTHTyT uM. B. A. Creksosa Toctynuso 
Akayemuu Hayk CCCP 17 XII 195& 


UMTHPOBAHHAA JIMTEPATYPA 


Bo lsybDOMTAH CKM NM, P. Bil aM % pie. A ws .e.) Jl Co MELO Bp sor moe 
UNA ee U0 Ne alee Za(L956)); see Be atk pen rt sce, TAL Pt Gave leme (1957), 
3 P.B.TamKpeauys3e, M3. AH CCCP, cep. matem., 22, 449 (1958). *B.T. Boa 
TanHCcKHH, JAH, 119, Ne 6, 1070 (1957), ® PB. Famxpeaugse, JAH, 123 
Ne 2, 223 (1958). ° JI.C. Toutpsarun, Yen. matem. nayk, 14, B. 1,3 (1959). 
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Hornaye AKkawemuu nayr CCCP 
1959. Tom 125, Ne 3 


MATEMATHKA 


B. A. KOHJPATBEB 
PACHUMPEHHSA JIMHEHHbIX JU®SEPEHLMAJIBHbIX OMEPATOPOB 


(ITpedcmaéaneno axademuxom H. I. Ilempoecxum 25 XII 1958) 


B uactosime pa6ore paccMaTpuBaloTca omepatoppl, mopoxenHble pucppe- 
PCHIMaJIbHbIM BbIparxkeHHeM 


LED We RT Od) Nt te a ef cet) ain ot Raat 


rye p, (x) — KOMIVJIeKCHOSHaUHbIe HelpepbiBHble (yHKWMM BeLLeCTBeHHOTO TMepe- 
MeHHOrO x, OllpefevieHHble Ha (a, b), —coma<b<-+ oo, mpnuem p, (x) £0. 
JanbHeliiee v3i0%KeHHe BefeTcA pH a=O0, b=-++o0o, XOTA 9TO He 
MeHAeT CyulecTBa esa. Kpome Toro, cuuTaeM, 4TO p,(x) HeNpepbIBHbI MpH. 
G0. 

Mobi OyjleM 3anucblBaTb /(y) B ApyroM Bue, a HMeHHO: 


L(y) = 1, (y) + ile (y). (1) 


Secb 1, (y) u l,(y) — cumMMeTpuyeckue JudctpepeHinaJibHble BbIPa%KeHHA C_ Be- 
UL€CTBeHHbIMA KOatpPpuUKeHTamu. IlonoxumM eme m(y) = J; (y) — ile (y). 

JlaiuM onpeyeseHua, HYKHbIe [vin JabHeltiuero. L — onepaTop, noporxjeH- 
HBIN uddepeHuvaybHbIM BbIpaKeHuem (1), OOacTb oONpeyeseHia kOTOpOrO 


cOCcTOHT u3 *PYHKUMH y (x), NpHHanviexauux L,(0, co), Bce KBa3HNpOH3BOJHbIe 


KOTOppBIxX Jo (2n—1)-ro MopaAyKa BKJIOUNTeIbHO aOCOJIOTHO HeIIpepbIBHBI, 
al(y) npunannexut L, (0, co). Onepatop L, — cyxKenue L ua cbynKiun, o6pa- 
UlajOlvecA B HYJIb BH HeKOTOpbIX KHTepBaJOB (%, B) C (0, co), BooOme roBopa, 
PasIMYHBIX JIA pasmMYHEIX (yuku. Oneparop Lo jomycKaeT 3aMblKaHue, 
KoTOpoe o6o3Hauum Ly. (Ananoruyyo M nu Mo —onepatopbl, nopoxeHHble 
qucdbepenunasbubim Bbipaxennem m(y).) JlerKo MoKasaTb, 4uTO Lo, L, My u 
M — samkuytble onepatTopbl c oGulacTbio onpezeenua, MOTHO B Ly, (0, ov), 
ul,=M, Mo=L. 

Moe! cKaxkeM, uTO ToUKa A UpHnHawMexuT AApy cuexktTpa Lo, ecm 
cyllecTByeT nocsefoBaTesbHOCTh y, TaKkast, yO ||y,|| = 1 xu I| Loy, —Y,, |i 9. 
OrmetuM, YTO Apo crieKTpa He H3MeHUTCH, ecIM K P,, (x) ROOaBuTb CylaraeMoe, 
cTpemaleeca K wysio. Jlomomenve K aypy cieKTpa B KOMMMeKCHOM h-MI0Cc- 
KOCTH Ha3bIBaeTCH NOWeEM perysaapHocTH. Ecau A MpvnaqsexKuT Modo 
peryAPHOCTH, TO HHAEKCOM JeeKTa Mm Has0BeM PaSMePHOCTh NOAMpo- 
cTpaHcTBa peluenuii ypasnenun My — dy = 0. 

Onepatrop L, wHa3piBaeTcH pacmlupeHHeM omepaTopa ko, ecm 
Dy, © Dp, < De, Fae D1,, Di, Mi D,— oOmacTH onpeyemeHuA onepaTopos. 
Lo, Ly, u L. Kpome toro, cuutaem, uro L, mNopovk]en jucdpcepeHUMaJIbHbIM 
Bbipaxkenvem (1). Ecum o6sactu onpeseeHuA M,uM o60sHayHTb Dm, 4 Dm, 
To D,, = Du, Dp = Du, THe Dm “ Dm,— COBOKYMHOCTb (byHKUMH, KOMIMJIeKCHO: 
COMP s2KeHHbIX COOTBeTCTBeEHHO K Dy u Dy,. Touka A peryapHa Jit ONepatopa 
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‘Ly, ecu Ly,—\E vmeer orpaHvyeHHbili OOpaTHbli, ONpeAeJIcCHHbIM BO BCeM IIpo- 

-crpaHcTBe. B nmpoTuBHOM cylyyae }— TOUKa creKTpa Ly. ‘ 
O6osHayuM uepes ®, COBOKyMHOCTb pellieHui ypaBHesua Mx —dx = 0. 

IlycTb X1,...,%n. — Oa3uc B M,. Kaxkgoe u3 ypaBHenulH (L —XE)y = x; wMeerT 


XOTA Obl OHO pellienue y,. 


IlogmpoctpanctBo, HaTaHyToe Ha y,, OOosHaduM Mh. 
Teopema 1. Hmeem mecmo paszaootenue 


Dy, = Di, + Db, +, (2) 


npuswem D,,, Wy uM, aunetino Hesaeucumol. 

Caeycrsue 1. Tax xak dim, = dim N, = na, To ny = '/, dim(Dz/D_,), 
rae D,_/D,,— aktop-npoctpauctBo D, no Dy. 

CneacerBue 2. Tax kak D,, u D, He 3aBHCAT OT A, a pa3sormKeHHe (2) 
MMeeT MeCTO [Ia mOOOH TOUKH MOA peryJIAPHOCTH, TO Ma, He 3aBHCHT OT i, 
JMiUb Obl h Oblvla TOUKOM MOA peryApHOCTH. 

QTo yTBep»xKeHHe OblIO H3BeCTHO paHee JIA CBA3HbIX KOMMOHCHT TOJIA 
peryuilapHocTu. OrmetTuM, To culefcTBHe 2 HMeeT MeCTO He TOJIbKO JIA OTlepa- 
Topa Lo, HO HM AA Oomee OOuMx J-cuMMeTpH¥ecKHX OMepaTopoB, paCCMOTPpeH- 
HbIX M1. M. [a3manom (?). 

Cuencrsue 3. Ecan x p, (x) npuOaBuTb orpanuuenHoe caraeMo2, TO 1 
He H3MeHHTCA. 

OGuree quid BcexX \ H3 NOMA peryApHOCTH NCO Ny, Sytem OGo3HayaTb Nn’. 
Ero cpoiicTBa aHaJiOrHyHbl CBOHCTBAM JedeKTHOTO UMCJIa CMMMeTpHyecKoro oTe- 
patopa (7). Tak, ecuim MpuH KaKOM-1MO0  UNCJIO pelieHHH ypaBHeHHA m(y) = 
= Y OKaxKeTCA MeHbIe n’, TO h MpHHatexKuT aAqpy cnektpa Ly; uMeeT MecToO 
HepaBeHCTBO N<n' <2n; n’ He MeHsAeTCA Mpa W3MeHeHHHM P, (x) Ha KOHeYHOM 


OTpeske; CCJIM CYMLeCTBYIOT KOMIIJI€KCHbIC 4HCIa Q,...,@, Takue, 4TO pa3- 
HOCTH p,(X)—@; CTPpeMATCA K HYJIO WIM CYMMMpyeMbl, a Po (x) = 1, TO n’ =n. 
Ilycrb R—CBA3HAA KOMMOHeHTa B Nose perysapHoctu. Ms3secruo (3), To 
cmekTp mo6oro pacuiupenun L, M00 3anolHaeT BcIO R, HOO uMeeT BR 
CYUeTHOe YHCJIO H30JIMPOBaHHbIX COOCTBeHHbIX 3HaYeHHH, KaxKOe W3 KOTOPbIX 
KOHeCYHOH KpaTHocTH (T. e. QucKpered B R). JJaqum onucanuve paciimpenuit 
Broporo Tuna. Ilyctb U—nponsBobHoe siMHeHHOe MpeoOpasoBanue Wt, B My, 
rye 4 —npov3BouIbHaax TouKa R. O6o3Hauum yepes D, noqmpocrpaucTBo 93ule- 
Mentos x + Ux, rye x mpo6eraeT sce ty. 

PaccmoTpuM paciunpenue L,, KoTOpoe nowyyaeTca oOaBnenuem kK D_. 
nogmpoctpauctBa D,. Iro paciimpenue uMeeT peryJIApHy!O ToUKy A, H, CuIeqOBa- 
TeJIbHO, €fO cieKTp AucKpeTeH B R. MoxHO MOKa3aTb OOpaTHOe: 4TO BCAKOe 
pactlimpenue, CMeKTp KoTOporo WMcKpeTeH B R, NMouyuaetca oOOaBnenvem kK Dy 
HekoTOporo MofmpocrpancTBa D,, cocTosulero H3 BeKTOpoB x +Ux, rye x 
mpoOeraeT Bce Wt,. Dro ycTavaBMBaeT Hs80MOppu3M MexKy pacuiMpeduamMa u 
MaTpHilaMa nlopagqKa ’. BesKoe pacilMpeHHe XxapakTepvi3yeTca HasloxKeHHeM 
KpaeBblx yclopHH BO uM oo. Buim3kuH K 9TOMY cnocoO onucaHHa pacuiMpenuit 
umeetca y Pora (°). OrTmeruM, uTO Quid HallHx OnepaTopoB mocTOAHCTBO 
MHeKkca flebekTa JaeT BO3MOXKHOCTb yTBEPKAaTb, YTO CYMIECTBYIOT paClUMpeHHs, 
CHeKTp KOTOpbIX JJMCKpeTeH BO BCeM Hove perysapHoctH. Paccmotpum culyuali 
L(y) =—y" +p(x)y, rae p(x)—BelllecTBeHHad (yHKUMA, a MAseKC Jedexta 
(1.1). B stom cayyae 3a R MOxKHO MpHHATb BepXHIOIO HIM HHXKHIOIO KOMIMVJIeKC- 
Hy!0 momynsocKoctTb. JjoKasblBaeTca, YTO CMeKTP pacliMpeHu sTorO onepatopa 
ay (0) + By’ (0) = 0 mpm mo6nix KommeKcHbIx « u 8, OMHOBPeMeHHO He PpaBHbIX 
HyJIO, HMeeT B BepXHeH MW HKHeH KOMMJICKCHOM MNOyMIOCKOCTH JIMUIb 130- 
JIMpOBaHHble KOHeYHOKpaTHble COOCTBeEHHbIe 3HAYeCHHA, H OOpaTHO, BCe paciliupe- 
HHA, CH€KTP KOTOPbIX JUCKpeTeH B BePpXHeli HM HWKHEl KOMMNeKCHOM MosyMoc- 
KOCTH, Ol[peflesMI0TCH KpaeBbIM ycuOBMem Bua: ay(0)+ By’ (0) =0. Ecuan 
[pO CIe€KTpa COCTOMT H3 H30JIMpOBaHHbIX TOYeK, TO 3a R MO>KHO MpHHATb BCe 
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MONE peryIAPHOCTH, M, 3HAYMT CHeKTp BCAKOrO paciMpeHua sM60 jucKpereH, 
JMOO 3allOJIHAeT BCIO IIOCKOCTb, MpHyeM CyulecTByIOT pacuimMpenua O60HX THMOB. 
IIpupeyem KpHTepwu, Kora STO BbINOTHAeTCH. 

Teopema 2. Ecau cnexmp camoconpsocennolx paclupexuti, noporxcOeHHolx 
Ougpepenyuanonoim eoipaocenuem 1,(y), Ouckpemen u noayoepanuuen, mo 
cnekmp Atoboeo pacuupenua Ly, nopowdernoeo 1, (y) + il,(y), au6o OucK pe- 
meH, AUOO 3anOANAeM BCIO NAOCKOCMD. 


To »ke BepHo, ecH B cbopmysiupoBKe Teopempt /,(y) 3ameHuTb Ha [, (y). 
Cneactsue 1. Ecau L(y) = (—1)"y@ + q(x) y + ip(x)y ulim Aq(x)-+ 
+ Bp(x) = -+ 00, To cMekTp Bcakoro pacilupenua 160 nuckperex, J1H60 
| 3allOJIHAe€T BCIO IVIOCKOCTD. ~ 
| =Caenctsue 2. Ecan 1, (y) = (—1)" (poy) + (oy) +... 4 py, 
| THE Pp > % > 0, (— 1 aa ZS tp > — OO, a p(X) -+ 00, TO cleKTp Jio- 


Ooro pacumpenua 1; (y) + ilg(y) mu60 RucKperen, HOO 3anouHAeT BCIO M0c- 
| KOCTb. 


Teopema 3. Ecau I, (y)=qy u lim |q(x)|= +00, mo cnexmp ecaKozo 
x—-b00 


| paculupenus au6o OucKkpemen, aubo 3anoAnsem écto naocKocmb. 

IIpH BbINOIHeHHH ycuIOBHH TeopeM 2 H 3 MOXKHO TOKa3aTb, UTO pe30VJIb- 
| BeHTa BCAKorO paculMpeHua L, Boome HelpepbIBHa B MNOOOH ToUKe peryap- 
| HocTH. TlocuieqHHe Be TeopeMbI OOo6ulaIoT YCJIOBHA MMCKpeTHOCTH cCreKTpa, 
| Mauupie B. B. Jingzckum (4). 


MockoscKul rocyapcTBeHHbId yHMBepcHTer Tloerynusio 
um. M. B. JlomoHocosa 18 XII 1958 


WHTHPOBAHHASA JIMATEPATYPA 


| 1M. fr. Kpettiu, H.U. Tox6epr, Yen. matem. wayx, 18, 2, 3 (1958). 
»2?M. A. Haitimapk, JIuneiinpie = udbdepenuuampupie onepatToppl, M., 1954. 

3YM.M.P aa3mau, JAH, 115, N 2, 214 (1957). 4B. 6B. JIugexun, JAH, 118, 
) Ne 1, 28 (1957). ® G. Rota, Comm. Pure and Appl. Math., 11, 1, 23 (1958). 
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}2 LAH, Tr. 125, Ne 3 


Jioxxann Akagemun nayx CCCP 
1959. Tom 125, Ni 3 


MATEMATHKA 


JI. H. KOPOJIEB 


O MEPEKJIOUAIONIEM ®YHKILMH YCTPONMCTBA 
MOHCKOB lO TABJIMLLE 


(ITpedcmaeneno axademuxom C. A. Jle6edeeoim 16 XII 1958) 


I.TlocraHoBkKa 3afaun. TpeOyetca NocTpouTb MepekJoyarolly10 — 
cxemy, KOTOpad, NomyYHB Ha BXOJ ABOHYHDIi KOA CiOBa, MpHHaserxKalllero 
HeEKOTOpOMy (PHKCHPOBaHHOMY KOHeYHOMY CJIOBaplo, Ha BbIXOJe BbIfaBasia Obl | 
HOMep STOrO CJIOBa B CwIOBape, T. e. TpeOyeTCaA MOCTPOWTb cxeMy, OCyIeCTB-— 


JIAIOULYIO TOMCKH NO 3ayaHHOW TaOvwute. 


IIpeqnonaraerca, TO Ta6Mla mpelcraBnaer cool marpuuy A 43m 


CTOJOLMOB Mf CTPOK, 3JIEMeHTaMH KOTOPOM cCJlyKaT HYJIM WM efuHHUbI. Homepa 
CTpOK TaOJIHUbI TaKKe MOryT ObITb NpescTaBJIeHbI B BUe MaTpHubl B, y KOTO- 
poi n crpok wu k = E(loge(n — 1))-+ 1 cron6uoB. Takum o6pa3om, 3aqayua 
CBOJHTCH K CO3JaHHIO MepeksroualolleH CXeMbI, KOTOpad MpeoOpasyeT cTpOoKy 
MaTpHUbI A B CCOTBETCTBYIOMLYIO CTPOKY MaTpHub!l B, mpuyem B KayecTBe Mepe- 
MCHHBIX B (YHKILHIO, OMMCbIBAaIOWyIO STY IePeKJIOUAIOLLyIO CXe€MY, JOJDKHBI 
BXOJHTb Ha3BaHHA CTOOWOB MaTpulb A. 

Il. Onpegzeneuua U o603HauUeHH SA. PaccmMaTpHBaloTcs 
BEKTOPbI C KOMIMOHEHTAMH H3 HywleH HM equHHy. Bextopbl oOo3HauatoTca OoVIb- 
IMM JlIaTHHCKHMH OyKBaMH, HX KOMIMOHCHTbI — MawbiIMH. Hanpumep: A = 
==5(G1, sn0d;--eG) 

Jia o6o3HayeHHsA OMepalui OyseBoli areOpbl BOCHOb3yeMca CHMBOJIaMH: 
+ (i+ 1=14+0=0+ 1=1;0+0= 0); -(1-1=1;1-0 =0-1 =0-0 =0); 
oTpuuanue ~ (1 = 0; 0 = 1). 


pasom: 


A-B => (a, Qs, eee, An)- (dy, lay eewes ry) = (a,b, Agbo, oO 5 anon 


A+B=(q, Qg,~-+,Qn) + (A, Da, 00 n) = apa Oy, ay-bs, ++ Qn+ bn). | 


AnajlorMuHo ompefesiaeTca OTpuilanve BeKTopa: 
Pure (Orie lo yentnves ip) 
IlonaTve mpousBeyeHHA M CYMMbI BeKTOPa HM UHCwa ONpeleIneTCA Tak: 


a-B = (ah, abz,..., abn), at+B=(a+b, Gh ae 


Ecm ana F —uexotopan 6y.esa (PYHKUMA, COdepxKalllaa 3Haku +, - -) 


, 


M CKOOKH, TO MOrHuUeCKOH KOMOUHALUHeL BeEKTOpoB A, By cat 


Mbl Ha30B€M BEKTOP, KOMIOHEHTHI KOTOpOrO = TIOCTPOeHBI CIE YIOULMM o6pasom: 


FAAS Bae. (Cy (E (a, by, . asm Chak, (Orsini Cs ee lil Gn, Onna 
OnpefemeHue sloruyeckoli KoMONHalMU MoxoxKe Ha OllpeyeeHHe JIMHeHHOL 
KOMOMHalMM BeKTOPOB B OObIUHOM amreOpe. | 


B Jambuetilliem u310%KeHHH MBI OyjleM ONycKaTb SNuTeT «orMuecKHE u 6y-+4 


A€M TOBOPHTb IIpocTo oO CYMMax, IpOW3BeeHHAX, KOMOHHalHAX. 
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Jloruyeckaat CyMMa H MpOH3BeeHve BEKTOPOB OMpesesAOTCH OOBIYHBIM 06- 


ee 


i 


| 


Ill. JIemmMp uw treopemu. 


Jlemmal. J[na 210604 mampuye A c pasnomu CNpoKamu mMOdKCHO Halimu 
KomOuNayuto ee cmonbyos, npouseodsiuyto eeKmop, y kKotnopozo monbKo odna 
KOMNOHEHMA OMAUUHA OM HYAA. 

@opmyupya memMpt 2 u 3, MbI OyqeM npeqnonarath, uTO B MaTpuue A. HeT 
COBNMaflarouluxX CTPOK. 

Jlemma 2. Mooicno mak nepecmaeumb cmpoku mampuuyot A u mak eoldpamo 
nh KomMOuKaYUt cmonbyoe nepecmaereHnoti mampuyet A’, umoOol ux nocredoea- 
MeAbHOcMs CocmaeAAAA KeaOpamHyIO maMpUuYY N-20 NopAOKA mpeyeoavHoed Guda, 
y Komopou no OuaeoHanu udym edUuHUYel, a Nod OuaeoHarvio KYyAL. 

KomOuHaluu, OOpasylouwe TpeyroubHy!o MaTpuILy, MbI O6o3HaUuM 


i; Yo ane Wars dior 


Ilyctb crom6ubi ucxoyHolt MarTpuupt Ay, Ay,...,Am, a ee SJIeMeHTEI ai; 
(i — HOMep cTpoKu, j — HOMep crom6ya); Torma 


Fr=[] @+A), @=1,2....2—1, (1) 
j=1 | 


F,= Ay, ecu matpuna A cojepxuT HyseBylo cTpoky, u F, onpeyennetca 


) lo d@opmyvie (1) B MporuBHom cyiyyae. [tpux yKaspiBaeT, uTO B cbopmy.ie (1) 
| B3ATbI SJICMCHTbI MaTpHpl A’. 


JlemmMa 3. IlocaedosamenbHocms KomOunauyuti, onpedensemblx mopmynamu: 


1 E£,=F,; Ej; = F,-F,:...-Fj;1-F; (j=2, 3,...,n), o6pasyem edunuunyto 
i mampuyy E (e; =0, ecau ij; ey = 1, ecai i =j). 


Teopema 1. Cmoa6duyol abot n-cmpounott mampuyot B moeym Oo1mo 


| noayuenol KomOuHayuell cmorbyoe n-cmpornol mampuuol A, ecau cmpoKu mampu- 


uot A nonapHo pasauunel (Hem coenadatoWUux cmpoK). 
Ilo aHasioruu Cc MaTpHUHbIMH YpaBHeEHHAMM OOBIMHOH aJIreOpbl Mbl HalHLleM 
ypaBHeHue 


AeX SB! (2) 


|B kotopom A u B — maTpuubl c OMHHAKOBbIM KOJIMYeCTBOM f CTPOK; CHMBOJI 
| X o3HayaeT «BeKTOp» OyweBLIX (PyHKUMH X;: 


ea Ke as oases 


| ONpeseeHHbIX Hay, cTomOuamMH MaTpHubl A; k — yucno cTou6uoB MaTpuub B 
' 1 CHMBOJ * OOO3HaYaeT Mpolekypy NOyyeHuaA cTONOWOB MaTpuubl B kak KOM- 
| OuHauni crom6u0B MaTpuubl A no dopmyiam X;. 


Heo6xomumple HW JOCTaTOUHIe YCJIOBUA paspelIMMOCTH ypaBHeHHsA (2) cue- 


| myroue: 


Jlna Toro uroObl ypaBHeHnue (2) uMeso pellleHHe, HeOOXOAuMO HU JocTaTOUHO, 


/yTOObI COBMaaloluluM CTpOKaM MaTPHUbl A COOTBETCTBOBaIH CoBNaaiouyue 
CTPOKH MaTpHubI B, mpH4yemM COOTBeETCTBHe MOKET COOMIOMAaTbCA TONbKO B OMHY 


cTopoHy. CuleqoBaTesIbHO, eCIM BCe CTpOKH MaTpHubl A NoMapHO pasJHUHDI, 


TO ypaBHeHHe (2) Bcerya HMeeT pelleHHe. 
Ecau y MaTpHitht A cTpOKH pacmovlox%KeHbI B Mopaske YORIBAaHNA YMCA eH- 


| HMI, B HUX HM OHA He COsepxKAT HyeBOH crpoKH, TO Xj; yMOBMeTBOPAIOT Cely- 


FOULEMY COOTHOIIeHHIO: 


n i—1 / _m = idee ME 

Aj = » bi; |} (> ands ] (ais + As), (3) 
i=l r=1 \t=1 s=1 

re a;; — aulemenTst MaTpuubl A; b;; — duleMeHTEI Marpuupl By; Az; — cronOupl 


Barpuun A (J = 1, 2,...,m). 
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Ecu Matpuua B ecTb MaTputa, COCTaBJIeHHaA U3 HOMeEPOB CTPOK MaTPHIIbI 
A, To bopmyvia (3) MosBomAeT MOMyYNTh 3HayeHHe JuOOOrO i-ro pa3spAjla HOME- 
pa crpoku A MO KOMMOHeHTaM 3TO CTpPOKH, T. e. opMyvibI (3) OMpexesmtoT Me- 
PeKUOVAIOMLYIO CXEMY, OCYLLeECTBIAIOULyIO NOMCKH No TaO/HIeE 

Yupomenue cbynKuni (3) np Oompmux 3HayeHHAX Nn (TAaOJIMUbI OOMbWOTO — 
OO6beMa) MOXKeT ObITb BbIMOJHEHO C MOMOLLbIO BICKTPOHHbIX MallIHH, MpHuem 
CTeNeHb BO3MOXKHOFO YIMPOUeHHA 3aBMCHT OT TrlafKOCTH (PYHKUMH, KOTOPy!O — 
mpesctaBiser Ta6muua A. 

Ypapuenne (2) uMeer pellieHve TakxKe B alreOpaMueckux PyHKUMAX Hay 10- 
JIeEM BbIUeTOB MO Moyo 2. PetieHue ero JaeTca dPopmyulon 


CaS et (let +40). Jd + ais(1 + Ad). (4) 


é=1 r=1 \l=1 S=1 


B topmyae (4) cHMBouEI Onepallu cleqyeT MOHHMAaTb B OOBIYHOM CMBICJIe 
apHMeTHKH Haj, MOJIeM BbIUeTOB MO MO,yuI0 2, a CYMMY H MpOH3BeeHHe BeK- 
TOpa HM 4HCa B COOTBETCTBHH C MpHBeeCHHbIM BBILle ONpeeleHHeM. 


MucrutyT TOuHOH MeXaHHKH H BbIYMCIHTeIbHOM TeXHMKH Tloctynuso 
Akayemuun Hayk CCCP 13 XII 1958 
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Jloxrxaynn Aranemun Hayk CCCP 
1959. Tom 125, Ne 3 


MATEMATHKA 
B. B. JIMACKHM 


HECAMOCOMPSKEHHbIE OMEPATOPHI, MMEFOUIME CJIEX 
(ITpedcmaeaeno axademuxom M. B. Keadouuem 17 XII 1958) 


Tosopst, uTo BrowIHe HeMpepbIBHbIli caMoconpsA2KeHHbIIi onepatop A, jel- 
CTBYIOWMH B CellapaOe/IbHOM ruJIbGepTOBOM MIpocTpaHcTBe $, Meer cue, eCIH 
aOCOJNOTHO CXOAUTCH PA, COCTaBJIeHHEI u3 ero cOOcTBeHHBIX 3HayeHuii. IIpu 
9TOM MOXKHO OKasaTb (CM., Hampumep, (')), TO, KaKOB Obl HU Obl OPTOHOp- 
MHPOBaHHbI Oasuc 9; (i = 1,2,...), Meer MecTO paBeHCTBO 


2G gi) = Sas, (1) 


S=]1 


%; — COOCTBeHHbIe 3HayeHHA A. 

O6osHauHM yepes {C} KOMMUIeKCHY!0 JIMHeHHYy!I0 OOOIOUKy, HaTAHyTy1O Ha 
CaMOCOIIPAXKeHHbIe ONepaTopbl, HMeroulve cyleq. JlerKO NMOKa3aTb, 4YTO WIA MpH- 
HaJVJIe*KHOCTH HeKOTOpOrO ONMepaTopa C yKa3aHHOH JHHeEHHOH OGo0UKe HeEO6- 
XOJMMO HW JlOCTaTOUHO, 4YTOObI CYMMa 


co 
> (Ce, i) (2) 
t=1 
OblIa KOHeYHa B JIKOOOM OPTOHOPMHpoBaHHOM Oa3Hce mpocrpanHcTBa §. Tak 
KaK IIpH 3TOM cyMMa (2) OKa3bIBaeTCA OJHOH MH TOM Ke B JIOO0M Oa3HCe, TO, 
cnenya M. I. Kpeiiny (*), mpl Ha3oBem ee C 1€ 0M onepatopa C. 
YcJIOBUMCA JIA KpaTKOCTH B cJlyuae, KOra OnepaTop NpHHayviexuT O6o- 
Jiouke {C}, roBopvTb, 4TO OH HMeeT Ce. Cle Onepatopa Oyem OOo3HayaTb 
cumBosiom Sp C. Onepatoppt {C} B KoubIe OrpaHHYeHHbIX OMepaTopoB oOpa- 
3YIOT NOAKOMbIO. ITO NOAKONbIUO, KaK HeTPYMHO OKa3saTb, ABIAeTCA ABY- 


CTOPpOHHHM Hyeanom. Mnaye ropops, BMecte c C oneparoppl CB u BC, rae 


B — mpousBoubHblii OrpaHHueHHbI OnepaTOp, HMeIOT cuJleq. CripaBeIMBa Cule- 
myloulad Teopema, OGoOuaiollad Ha c1yuali NpoHsBO/IbHOrO onepatopa C dop- 
mysy (1). 

Teopema 1. Jycmo onepamop C umeem caed. Toeda, Kakos Oot Hu Ova 
opmonopmuposannolll Oasuc 9 ;(i = 1,2,...) 6 H, cnpasedaueo pasencmeéo 


! (C42) = Dds (3) 
ti=1 s=1 


/ As— coOcmeenHole 3sHauenus C. 


JloKa3aTeJIbCTBO STOTO MpeVIOXHKeHHNA Mbl mowyuaeM, HCcueqyA WeTePMHHAHT 
@peyrombMa onepatopa C, KOTOpbIM MbI BBOJHM 0 cbopmyuie: 
r 
D(d) = exp = Sp Ps dzae (4) 
0 z 


riel, = C (E — 2C)! «unterpasbHaa» pesouIbBeHTa olepatopa *. 


C 4 
* B cayyae HHTerpasbHbIX OMepaTOPOB aHaMOrHYHOe OMNPeMeMCHHE BBOAMOCH B padote (‘). 
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Ucnomp3ya Hesapucumocrs cieqa I’, or BblOopa Oasuca, HETPyAHO NOKasaTb, 
uto D (A) — wenaa PyHKUMA, HYM KOTOPOH C yyeTOM KpaTHOCTH COBHMalaroT | 
C OOpaTHDIMH BeIHYMHaMM COOCTBeHHEIX 3Ha¥eHHM OnepaTopa C. IlpeqembHbIM 
MlepeXOOM OT MaTPHI, KOHEYHOTO NopsyKa MeTOJOM, O1H3KHM K METOLY Kapue- 
Mana (°), HaM ylaeTca MoKa3aTb, uTo D (4) — weman PyHKWMA MHHMMAaJIbHOrO 
runa. J[pyruMu cmoBamMu, mp sm1060M ¢>-0 

lic ges ALDI)e= "0, (5) ! 


|A | oo | 


Tak Kak Ja onepatopa, umeioulero cieg, U [As] oo, TO 43 CooTHOMIeHHA (5) 
cmeyer, uo D (\) uMeeT HyeBOM poy. QTOT PaxT ye MO3BONAeT YCTAHOBUTb 
cbopmysty (3). 

V3 teopempt | MOxKHO BbIBeCTH CJICAYIOWIMH pesyIbTaT: 

Teopema 2. J/lycme onepamop 


Cp IG; 


umeem cred u nycmo Cr >0 (uru, Ooree obwe, NycmMo sHaYeHUuA Keadpamu4nou 
dopmet (C f, f) aexcam 6 noaynaockocmu). Toeda cucmema coOcmeenHolx u npuco- 
COUHEHHOLK aAeMeHIMOB ONepamopa C, OMHOCALWUXCA K HeHYyAeGbLM mMoUKaM cNeK- 
mpa, noAaka 6 oOracmu 3sHaueHU ONepamopa. 

Pacnonaraa TeopemoH 1, MO*KHO JIA JOKa3aTeJIbCTBA BOCIOJIb30BaTbCA 
ycloBvem MomHoTHt M. C. JIu3aumua (*) uw B. P. Mykmunosa (’). 

3ameTuM, 4TO ycloBHe Cr>O0B Teopeme 2 ABMIAeTCA CYIeCTBeHHbIM. EcTb 
MIpuMep, rae OHO HapyillaeTcaA JIMUIb OJHHM COOCTBEHHbIM 3HaueHHeM, a MOJIHOTAa 
yoke He HMeeT MeCcTa. 

Teopempt 1 u 2 no3BOAIOT YCTAHOBHTb PA HOBLIX MpeqNowKeHuH WIA He- 
OrpaHHYeHHbIX ONepaTopoB. B uacTHOCTH, OTMpaBAACb OT TeopeMbI 1, MOXKHO 
MeTOJOM aHaJIWTHYecKOorO MpomomxKeHHa, pasBuTHiM WM. M. Tenpcdanyaom B pa- 
Gote (°§), NOMyYAHTb cieLyIOULNH pesyJIETar. - 

ITycmo 


4, TOR ey Ona ne 1 ee nee 
coOcméeHHole 3HaveHua Kpaeésoli 3adauU 
| —y" + p(x)y = hy, 
20e p(X) — npouseononaA KOMNAeKCHOSHaUNAA GyNKYUA, Ouddpepenyupyeman — 
v7 


na ompeske [0, t] u makaa, umo \ p(x)dx=0. Toeda umeem mecmo 


0 
PaeeHCcméo 


J} Qa — 0) = — 2 (p (0) + p(n). 


n=1 


Hicnomb3yi Teopemy 2, MOx%KHO YcTaHOBHTb Masiee clexyroumii daxt (cp. (°)). | 
ITycmb L—cuabHo annunmuveckut onepamop 6 cmeicae M. WH. Buwuxa (2°) 
nops0Ka 2M C 4AaCMHOLMU NPOUZBOOHSIMU NO N HESABLCUMbLM NepemeHnolM 


Toeda, ecau 2m>n, mo cucmema coOcméeHHbLX U NPUCOCOUHEHHbIX anemeHMoe 
onepamopa L noana 6 L? (D), 
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OTMeTHM elle, YTO HaM yflaulocb, usyyas Pe30JIbBeHTY ONepaTopa C, ycra- 
HOBUTH CuIe€Myroulee MpelioxKenve, Urpalouee CYMLeCTBEHHY!O POb MPH uccue- 
| AOBAHMM MOJHOTbI CHCTeMbI KOPHEBLIX NOMMpocTpaHcTB y oNepaTopoB c JUuC- 
KPeTHBIM CNeKTPOM. 

Teopema 3. ITycmb enoane nenpepoisneiii onepamop T umeem aub 
| HY NeGYyIO MOUKY ChekKmpa U nycmb onepamop T* umeem cared. Toeda npu ntobo1x 
@ukcupoeannolx f u g dynkuyua 


| AneseMmcA Yenok dbynkyuetl ne ebliue k-20 nopsx0Ka pocma u MUHUMAAbHOZO muna. 
OrmeTHM, 4TO oKasaTembcTBa Teopem 3 u 2 OCHOBAaHDI Ha OLeHKaX pocta 
7eTepMHHaHTa HW Nepporo MuHOpa MpeyrombMa onepaTopa, uMeromulero cen. 
Panee aHaslorwunbie OWeHKH JIA SKBUBAJeHTHOTO KJlacca onepaTopoB Onin 
—hosyyerst M. B. Kesgpiem B cBa3H c ero HCCeqOBaHuaMH B paoore (3). 3ame- 
THM TakxKe, YTO HyJIeBOH Pod AeTepMuHaHTa MpeproibMa B aHaJIOrMyHBIX Mpel- 
) MOO%KCHHAX OTHOCHTeIbHO ONepaTopa ApyrHM MeTOJOM Obl ycTaHOBeH 
| [. Beliem wa ocHoBaHHM pe3ybTaTOB, M3102%KeHHEIX B paGore (!4)*, 
_ K coxamnennio, 3TH cbakTbI HaM CTasIM M3BeCTHbI yxKe Noce Toro, Kak JaHHast 
} paOota Oba nMo_roroBmeHa K meyaTH. 
__ ABrop BbIpaxaeT OmarofapHoctTs akan. M. B. Keanyenny u un.-Kopp. 1H 
‘CCCP VW. M. Tenpdpaunzy 3a BHHMaHHe K HacTonmel paodore.! ' 


Mockosckuit :bu3uKo-TexHnueckui ¥ i® Tlocrynuno | 
HHCTHTYT 23 XI 1958 
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Jlokxann Arkayemun nayx CCCP 
1959. Tom 125, N 3 


MATEMATHKA 


tO. H. MAHHH 


O MOAYJIAX NOJIA AJIFEBPAMYECKHX ®YHKUMH 


(IIpedcmaeaexo axademuxom H. M. Bunoepadoseim 27 XII 1958) 


1. YrsepxeHHe O TOM, UTO Nowe aureOpanyeckHx (pyHKUMH OHO MepemeH- 
HoH poya g>1 onpenennetca 3g—3 napaMeTpamMu (MOyJIAMH), BOCXOLMT K 
Pumany. Hactostlan 3aMeTKa HMeeT CBOeM IWeJIbIO MOKA3aTb, YTO B Cuy4uae Hy- 
JleBOH XapPaKTePHCTHKH MOXHO MOJYYHTb NpocToe OMMcaHve MOfyeH Moa, 
MOMb3yACb COOOpaxKeHHAMH, CBA3aHHbIMH C AMdiepeHWMpOBaHHAMH = TOJA 
KoHcTaHT. Heo6xomumple cBeseHuaA O NocsIeqHUX M3sIOXKeHbI B nM. 1—2 pa6orTnl 
(:). B KauvecrBe mpHioxKeHHaA JoKa3blBaeTcA runmoTesa Telixmiosepa (°). 

2. Ilycrb K — koHeyHoe paclIMpeHHe NOJIA pallHOHaJIbHbIX 4HCcel; R — 
nojie asireOpawvyeckux (byHKUMH Ha KpuBoH C, onpeyzemeHHoH Han K, popa 
g>>1. Tloy pasmepHoctbio Nowa MbI OyjeM NOHHMAT efo CTeNeHb TPaHCleHeHT- 
HOCTH Haji NOJIeM pallHOHaJIbHbIX 4UMCeN. Hac Oyler HHTepecOoBaTb HaHMeHbIaA 
BO3MOKHAA Pa3MePHOCTh NOMA oNpeseneHua R. Ecau Ky —Takoe nose, TO 
cyllecTByeT None aireOpaueckux cbyHKuni Ry Hay K, poya g, KoHeuHOoe pac- 
uupenue K mona K (nerKo BHJeTb, YTO ETO MOXKHO CUHTATb asireOpaHuecKHM) 
M H3OMOpHOe ByOrKeHHE Ki—K takue, uro umeeT MecTo H30MOp(u3M: R@K= 
=R@K; 3JIECb MOXKHO OTOKACCTBIIATS Ri c NoAMoOMeM ROK. “B JjaJIbHeHLWeM Yepe3 


K o6osHauaetca KOHeuHOe ajlreOpanyeckoe paciuupenue K, Tpe6oBaHHa K KOTO- 
pomy OyAyT NpebABIATECA TO Mepe HayoOHOcTH; GyeT MpesNouaraTecea, UTO 
Tome R He runepaIMNTHYeCKOe. 

3. Ilyers K,—none onpeyenenua R; 9 —npousBombyaa tTouKxa Beiiep- 


uiTpacca non R; s< g— wWesoe yNC/O Takoe, TO H3MepeHHe Kulacca $* paBHo 2; 
> o Qf 
v — tpynkuna Ri@® K, MMBu30p KOTOpoH paBeH oe %— vem  DMBu30p; 


s? 
$,,..., 9%, — KOHeYHbIe KPHTHYeCKHe TOUKH V; OHH BMeCTe CO 3HayeHHAMH Us. 
(PyHKUHH VU B TOUKAaX $,,..., Pn OyAyT onpesenenbI Hay KOHeUHBIM asIreOpan- 
YeCKHM pacluMpenvem Ky, eCJIM C MOMOLIbIO JIMHeHHOTO mpeoOpasoBaHHaA 3acTa- 
BUTb (YHKIMIO UV NPHHATb 3HayeHHa O yu | B ABYyX ee MPOW3BOMbHBIX KPHTHYCCKHX | 
TOUKaX, YTO OMpeeMT Vv MoHOcTbIO. O6o3Hayaa cumBosiom dim a6cosIOTHYy10 
(T. €. Ha MOJIEM pal\MOHaJIbHbIX YMCe/) pa3MePHOCTb MOJIA WIM CHCTeMbI BeJIMUHH, 
vumMeem dim K, > max dim (§,,...,9,), rme 0, = Ug: Secb MakcumyM GepeTca | 


110 BC€M BO3MOXHBIM BbIOopaM (byHKWHH Vv, YOBeTBOPAIOMLeH yKa3aHHbIM 
TpeOoBaHHaM. Ilenb mocuefyoulero 3/I0%KeHHA — 0Ka3aTb, 4TO JWIA noua | 
MHHUMaJIbHOM pa3MePHOCTH HMeeT MeCTO Tak?Ke HM HepapenctBo dim K, < | 
<mindim(6,), orkyga dimK,= mindim(0,) = max dim(6,). B uacruocrty, | 
TaK KaK 


2 (b.— 1) + (61) = 2g—2, 


TO 
dim (0,) <h —2 < 090) sig =< gymug: 
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SSS > 


Sfecb yepes b, O6osHayeH nopsyoK HyIA U—Ug B TouKe $.. Maye ropops, 


Ao00e nore aneebpauueckux dynxyutt poda g > 1 o6aadaem nonem onpedene- 
HUA pasmepHocmu <3g—3; 6 Kavecmee onpedensioUx modyanetl moocHo 
63Mb ONUCAHHOle Bolle Beauuunol O,, 


4. Ilyctb _v€ RK — (hyHkuuA, yMoBseTBopsloulad TpeOopanuam mm. 3, AJA 
KoTopol §,€K, n= dimK = dimK > dim(®,). O6osHauum MODES, wana On 
JIMHeHHO HesaBicuMbiit Oa3HC HETPHBHAIbHBIX Juddepennuposannit K u BbIOepeM 


Bone K Takue r= n—dim(6,)—1 Bemmuwy 9,45,..., O1,, uTodim (6,,... 
Bs Snr) 1 — 1. Torga paur marpuupi |D.0,| Syxer taxxe pasen n— 1; 
MO3TOMy B Tome K MO%KHO HaliTH HeHyeBy!0 COBOKYMHOCTb BeHUMH (d,,..., dn) 


TakuxX, TO Audpepennupopasve D=d,D,+...+dnDn  yosserBopser 
paBeHCTBaM 


D0,= 0, @=1,)..,hr. (1) 


Haunuaa c 3Toro mecta, O6osHaueHnaA Jia v u D 3akpellisloTca; Dy O3Ha- 
yaeT IposqomKenHe D na R@® K taxoe, uto Dyw = 0. 


5. JlemmMa. ITycmb w — dudgepenyuan nepeozo poda noan R® K. Toeda 
D,w makoce asanemca Ouddbepenyuanom nepeoeo poda. 

JlokasateabeTsBo. I[lycrb $$—npoussombyaa TouKa; ¢t — moKambHast 

} yHudopmMusupyiouiaa B Touke %; { }—cCHMBOM B3ATHA AMBH30pa Anddepex- 

| Wnaa wim cyHKuy; Yen — -KomnoHeHTa uBH30pa Y. B cuny memmpr | 


f paOorpi (1) uMeem 
D,w = Dw —d(uDw), u==. 


Sanucb Y% > B osnayaer, uTo AuBusop YB ven; EC —eunwynpli AuBusop. 
Tak Kak {O} gy > &, To u {Dio} > &, mlosToMy MocTaTOUHO MOKa3aTb, YTO 


{d (uDiv)}y > ©, Waa vero B CBOIO O4epeb AOCTATOUHO MPOBePHTb COOTHOLLIe- 
| Hve {UD} y > €. Ilyctb cHayana 9 He aABAAeTCH HeHYyJeBOH KPHTHYeCKON 
‘) TOUKOH vz Torna m60 v=y7y+st4+..., yd—0, orxyna {U}q oe 
yu {D; }P>C, m6o v=4(y+...), ay# 0, orTkyqa {U} gy > fp - 
| uw {D;v} 9 > P*. Ecum we Y ecTb HeHyeBad KPHTHYeCKaH TOUKAa UV, TO 
poHF+y7i+...,6>1, a B cuny (1) {ug > Pr’, {Di U}s3 > 9°. QTum 
) 3aBeplllaeTcA JlOKa3aTeJIbCTBO JICMMBI. 


6. BpiGepem Oasuc Auddepenunasos nepBoro pola noma R®& K: @4,..., Og. 
Ilyctb @, == u,dv. CorjmacHo slemMMe cytlecTByeT Takai (g, g)-marpuua A 


Cc 3u/IeMeHTamMu u43 K, TO 
DST TBE Pes TE RES TAREE col TAX, (2) 


i 7. BosbmMem g oOuwHx ToueK y,..., Pe KpHBoH C TakHxX, YTO NOMA 

} K (M:),--., K (Mg) muHeltHo pasyenenti Hay K. Torya onpefeaurevtb F (§y, . 

ps) = | (42) 95 | Kak 9uleMeHT Tova K ($y) X...xXK (Pg) OTMYeH OT HyA. 
g 

B camMom jee, Haye WMeacb Obl JIMHeMHai 3aBHCHMOCTb >; Ca (Ua)9p , == (), 


a1 
KOSPPHUMEHTHI KOTOPOH B cHsy MMHelHOH pasqenenHocTu none K (Pq) HOKHbI 
Obi Obl MpHHayviexaTb K. Tak Kak W,...,Ug JIMHeMHO HesaBHicuMbl Hal K, 


mer0 C, = 0 
| 8. OG6osHauum uepes M MHoxKecTBO TOYeK P, B KOTOPbIX U MPHHHMAeT 
| pallvonambHble 3HayeHHA HM KOTOpble He ABJIAIOTCH MOJOCAMH Ua, Yepes 


N., — cooTBercTByiollee MHOwecTBO TeyeK K (Px). AcHo, uTo AA PEM 


D (vy) = 0. (3) 
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VniyKuvel m0 g erKO NOKa3aTb, YTO MOXKHO BblOpaTb Y TOUeK Pow ENa, 


JIA KOTOPbIX 3HayeHHe F (%o,,-.-, Pog) OTIMYHO OT Hywa. IIpucoequnum KK 
SHaYCHHA UW, B. STHX TOWKAX MW OOO3HAYHM 1,, = (a)9p Ilo mnoctpoennio, 


Matpria H = |, al HeBbIPO*K eva. \ 
9. B cuay (2), (3) u aemMMpl 2 paOorpl (*) uMeem: 

DH == HA, (4) 

Tlepelilem kK HoBoMy Oa3ucy AudiepeHmnasios (w,,... ,0,) = (1, - . - Mg) no 

Torna D(@i, css o,) == (0)... 0.) [AH 4 - DU 4] = 10, a, 0) 002) ame 

= — H+4DHH+ = — AW? senay (4). ostomy mMoxkxHo cuntTaTb, 4TO yxKe JIA 


nepBoHauabHoro Oasuca A = 0. 

10. Tenepb mMbI O603HauHM yepes R, nogznome R ®& K, cocTosulee u3 SJIeMeH- 
TOB, AaHHYJIMpyeMbix Juddepeniupopannem D,; nyctb Ky = R,(\ K. Pa3smepHoctTb 
R,, paBHad pasMepHocTH ipoctpauctTBa AuddpepenuyMpoBanni R,, He MpeBOCXOAHT Nn, 
B cuy (1); KpoMe Toro, dimK,;>n—1. Tax kak ete u,€ Ry, a pasMepHOcTb 


(Ux) Hal Ky He MeHbUe eMHUUbI, TO dimki< n—1l1, u ky, ectb nose 


aireOpanyecKHx bynkunit OJHOK TlepeMeHHOK Hay K,. Tone R nopoxjaetca 


(byHKUMAMH WU, Hay K, nostomy R@K =R,@K, pasmepnocrs xe K, na egu- 
HMWY MeHblue pasmepHocTtu K. VMufykuua mo pasMepHocTu 6e3 Tpya NpvBoOAUT 
K TpeOyeMomy. 

11. Chopmysmpyem runoresy Teltxmiousepa (7,4) uw noKkaxkeM, TO OHA 
ABJIACTCA TIPOCTbIM CJI€ACTBHeM HallIMX paccyKeHHit. 

PaccmaTpHBalioTca WudppepenuMasb! WesOH (MOMORKUTeIbHOH WIM OTPHilaTedib- 


Holi) CTeMeHH m, T. e. BbIpaxkenua Bua wdz™; w, zER@K. I napnok vac 
muddepenitvana wdz™ B TouKe 9} Ha3bIBaeTCH COBOKYMHOCTb WICHOB OTPHIaTedIb- 
Horo NopayKa B pasloxKeHHn wdz™ no OKasbHOK yHadopmusupyromlen. IT naBHaa 
yacTb Auddepentvana paBHa HyJIO BCIOAY, KpOMe KOHeyHOrTO uNCIa TOUeK. 
CucTemOH TvlaBHbIX uacTeH Ha3biBaeTCA BOOOLIe comocTaBIeHHe KaxKAOW TouKe 
Kslacca BbIN€TOB HeKOTOpOro (3aBucauero oT 9) puchepeHiuana cremeHH m m0 
MORymo ATMTHBHOK rpynnp P-wembix AupdepenunanoB cTenenu m. OTOT 
Kacc JOJMKEH ObITb HeHYJICBbIM JIMIb B KOHeYHOM uMCIe To“eK. CHCTeMbI 
TlaBHbIX UaCTeH pasOMBaloTCA Ha KJIaCCbl SKBUBaJICHTHOCTH 110 MOJO. Tex 
CHcTeM, KOTOpPbIe COOTBETCTBYIOT MddepeHvasam. 

Tlanee (B HalliHx OOo3HayeHHAX) BbiOupaeTcA Touka $, JlOKaJIbHaA -yaucbop- 


musupyiouad ft, Be cbynKuun x, zZER@K u Auepentposanne D, noms K. 

Touxe $) cTaBHTCA B COOTBeTCTBHe [TvlaBHad YaCTb B STO TouKe Audbepenun- 
Deeb 

4); aX 


aja cremeHu — | (?, aa ae Telixmiosuiep H Oaxnep moKa3piBaroT (2—*), 


yTO B pesyJbTaTe omyyaeTcH HeKOTOPbI Kulacc CHCTeM IvlaBHbIX uacTeli, 
3aBHCALLHM JIMIlb OT AuddepenunpoBanuaz D,, HO He OT BbIGopa x, t. IlycTb 


pasMepHocTb K — MOjlyJId KJIaccOB CHCTeM, Mopo?xKJeHHbIX BCeMH Audepexna- 


POBaHH MH K, ecth q. Ilo runorese Telixmiosuiepa, cyllecTByeT mofMoue | 


RiEROKR Taxoe, uro dimRi<q+1 uR,QK= ROK. 
Dt Do @ 


B camom ne BOSbMeM Z =X =v. Tak Kak — ae =e), TOMCEPOKH 
UV 


MaTPHIIbl [-s78 i “| 6ynyt 6asucom K-monyaa cucrem. Ecsm vam. y sth ss DrOdix 
KJ1aCCbI JIMHeHHO He3aBHCHMBI, WM q eCTb paHr Martpuupt ||D.9_l, T. e. “dim (6 B)s 


4TO M TpeOoBasloch AoKasaTb. Ecau 2xKe™ 43M. ical oe = 3, {0} = a MH WwA 
ees —s £ 

DO, 
kakoro-To D kulacc a copnaylaeT C KJIaccOM (=2), TO MOXKHO CUHTaTb 


dim (6,) > 2, q = dim (6 e)—1 u B xKavecTBe Ry B3ATb Move, mopoxeHHoe 
v uw. Ilo name Tteopeme, R; yxXe He MoxeT OpITb Moslem anreOpanueckux 
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 @yHKUMA ofHor ne 
| yoke Siixnepom (3). 

Buiparkaio ray6oKyio OslaroqapHocth 1. P, 
| Ha CBA3b STO samMeTKU Cc paGoroli (28 


peMeHHonH Han R,QK. T Hepa MIMMNTHYeCKHH cuyyali paso6pan 


Iasapesuyy, yKasapiremy mue 


Mockosckuit rocygapersenupiii yHuBepcuter Toerynuno 
uM. M. B. Jlomouocoga 24 XII 1958 


UMTHPOBAHHAS JIMTEPATYPA 


110. HW. Mauuu, Usps. AH CCCP, cep. matem., 22, N 6, 737 (i953) eZ Oe tenitenie 
| muller, J. f. reine u. angew. Math., 185, N 1, 1 (1943). 3M. Eich em) J. 1. reine 


u. angew. Math., 185, Ne 1, 12 (1943). 40. Teichmiil] er, J. f. reine u. angew. Math., 
186, Ne 1, 49 (1944). 


Jloxnzayp Akagemun nayr CCCP 
1959. Tom 125, N 3 


MATEMATHKA 


JI. B. OBCAHHHKOB 


rPYMMOBbIE CBOMCTBA YPABHEHHA HEJIMHEMHOM 
TENJIONPOBOAHOCTH 


(ITpedcmaeazeno axademuxom M. A. Jlaepenmoesoim 27 XII 1958) 


1. B npefmaraemoi paOoTe MbI COOOULaeM O HEKOTOPBIX pe3yJIbTaTax, CBA- 
3aHHbIX C HCCIeEJOBaHHeM FpyNMOBbIX CBOHCTB ypaBHeHHA 


7) lou Ou 
Eas, u)— | = pasate | ay 
s(t ms) oy (T) 

STH pe3ybTaTbI OTHOCATCH K TpynmoBoh KsaccnduKaluH ypaBHenuh (T) 

H K MOJY4eHHIO HCuepMbiBalollero MepeuyHA MHBapHaHTHbIX PelWleHHH («HHBa- 
PHaHTHO-rpyNnoBbIx» NO TepMHHOJOrHH padoTsl (*)) WIA KaxKOro Tua ypaB- 


Henna (T). B cBa3u c moceqHeH 3ayauel MbI OTMeyaeM MPOCTy!0 B3aHMOCBASb, | 


CYULeCTBYIOILYIO MexKAy pa3sJIMUHbIMM HHBapHaHTHbIMH PeWIeHHAMH. 

OcHoBHad rpynnma ypaBHenus (T) B cmyuae nocTosHHOM f (u) u3BeCTHa 4K 
Oblia BepBble Haliqena Jlu (7). Tlostomy 3fecb OyfeT paccMOTPeH TOJIbKO He- 
JIMHeHHBIN cryual, Korga f (u)=<const. 


v we 
2. Mbl HauMHaeM C pellleHHA 3aauH rpynnoBpok KaccHpuKalluu ypaBHeHHE | 


Bua (T), KoTOpad cTaBHTCA TaK: HalHTH OCHOBHYIO rpynnMy Mp MpoH3BoJbHOL 


f (u) H ycTaHOBHTb Te uacTHBIe BUbI f (lu), AIS KOTOPbIX OCHOBHaA rpymna coor: | 


BETCTBYIOINero ypaBHeHHA (T) ABIAeTCA Gomee LMpOKOH No cpaBHeHHW Cc rpyn- 
NOH JIA cyyaA MpOusBoObHOH f (u). 
SaMeTHM, 4YTO ypaBHeHHe (T) coxpaHseT cBOH BH, Mp 060M JHHeEMHOM 


lipeoO6pa30BaHHu (PyHKWHH u. u’= au + 6 c nocTosHHbIMH a HO. JIBa ypaBHe- | 


Hua (T), MepexoqamMe OHO B Apyroe mpu TaKoM mpeoOpa3s0BaHHH, Oyyem Ha- 


3bIBaTh 9KBUBAMCHTHEIMH. Tpynnopaa kslaccucukalua ypaBHeHHlt 


Bujla (T) OyqeT ycTaHOBJeHa C TOUHOCTHIO JO SKBUBaJICHTHOCTH. 


J\a pelleHHA MOCTaBJIeHHOM 3afauu MBI, Cleqya MeTO_HKe padotTut (7), 3a- 


MeHseM (T) paBHOCHJIbHOH KBa3HJIHHeHHOH CHcTeMoOii 


Wf (U)Uy, Wy = Ut (1) 


M TpeOyem, 4TOOb! ypaBHeHuaA (1) Obl HHBapHaHTHbI OTHOCHTebHO MepBoro 
MNpOAOKeHHA HHPHHHTe3HMaJIbHOrO ONepaTopa 


8d 0 ) 7) 
A oar oS 5 ch aes 


rye €,4,0,t — HekoTopble PyHKWuH oT ¢t, x, u,w. Ecnu TpeOoBaHHe MHBapHaHT- | 


HOCTH BBINOJIHeHO, TO TOBOPAT, uTo cucTema (1) RoNycKkaeT onepa- 
Top X. @MynKuun £,7,0,t YOBMeTBOPAIOT HeKOTOpO cucTeMe JIMHeLHEIX | 
OJHOPOMHBIX YpaBHeHHH NepBoro MopsAyKa — cHCTeMe OMpefedAIOWINX ypaB-| 


HeHHH asreOppl JIM OcHOBHOH rpynmb cucTempr (1). 
BpruncseHue MOKasblBaeT, UTO KOOPAMHATHI E,7,¢ He 3aBHCAT OT W; MOSTOMY 


WOCTATOUHO MeEPeyHCJIMTb «YKOPOUeHHEIe» OMmepaTOpbl, OTHOCHIMMeCH K m1peo6- | 


pa30BaHHAM B IpoOcTpaHcTBe MepeMeHHbIX ¢, X, U. OTO OyAyT onepatopyl, Jony- 
cKaeMble ypaBHeHuem (T). 
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. 


PeilieHue onpegensioujux ypaBHeHuii mpuBogur K culelyiomjemy Kuaccudu- 
Kall[MOHHOMY pesyJIbTaTy: 


fe} eo 

1°. IIpu mpoussonbHo f (uw) oOmee pemtenue onperxenstomux ypaBHeHul 
3a4BHCHT OTTpeX MPOH3BOJIbHbIX IOCTOAHHBIX, COOTBETCTBEHHO YeMy ypaBHeHHe 
(T) Honyckaer TObKO TpH HesaBHCHMBIX OMepaTopa 


0 a) 


Mes Ox 


0 ) 
Xs = 9 fen ee BER es (2) 


Bovbiee YNCIO OMepaTOpoB BO3MOXKHO TOKO WIA JBYX YACTHBIX BUJOB 
(byHkuuH f (uw), a uMeHHO, 


fu)=e fu)=wr, (3) 
re m — Mpou3BouIbHad MocTosHHas. 


2°. Ecsm f (wu) =e“, To Kpome onepatopos (2) ypasuenue (T) gomyckaer ene 
JIMUb OMH OnepaTop 


aa 
Xy=—tS+s. (4) 


3°. Ecam f (u) = u?™, To Kpome omepatopos (2) ypasHeHue (T) jomycKaer 
IPH MpOH3BOJIbHOM 7/7 elle JIMUIb OH OnepaTop 


Xp=med4ud. (5) 


Bouibuiee YHCIO ONepaTOpOB BO3MOXKHO TOJbKO TPH OAHOM MCKJIOUNTebHOM 


| SHaYeHHH fm (He CUHTad 3HaueHHA m=O, mpHBOalero K JMHeHHOMY ypaBHe- 
HHIO), a HMeHHO, py m = — */s. 


; 


; 
; 


4°, Ecm f(u)=u-*, To ypapyenve (T) JomycKkaeT MATb omepaTopos: 


onepatoppl (2), (5) (mocueqHHH upH m = —?/s) nu elle 


0 0 
Xg=— X= + 3xUT. (6) 


3. PaccMorpHM mpov3BouJIbHy!0 cucTemy (S) AuddepeHuvasbHEIX ypaBHeHHii 
C UCKOMbIMH (byHkuMamMuH u® (k=1,...,m) OT He3aBHCHMbIX MepeMeHHbIX 


x (i= 1,...,n2—m), JonycKkatoulyio HexoTopyio rpynny H. Pemenne u = 9(x) 


cucTeMbI (S) Ha3bIBaeTCa HHBAPHAHTHBIM OTHOCUTeMbHO H (umm H- 


'peliieHveM), eculM MHorooOpa3sue R, 3ayauHoe ypaBHeHHAMH U = O(X) B N-MepHOM 
“TIpOcTpaHcTBe Gn MepeMeHHbIX X, U, ABJIA€TCA WHBapHaHTHbIM MHOrooOpasnem 


rpyuner 7 (T. e. ecu ToukH R mepexoyat B TOUKH R mpH Bcex MpeoOpasosa- 
Huax f7). 

Mot 6yeM pexnomaratb MHorooOpa3ve R Heoco6niM; Mo oMpeseJieHuio, 9TO 
o3HayaeT, 4YTO B TOUKaX R paHr MaTPHIbI H3 KOOPAMHAT MHPMHATE3MMAJIbHbIX 


-onepatTopos rpymmbr H He cHMxKaeTCaA MpoTHB OOuero paHra f 9TOM MaTpHIIbI. 


} 


B 9Tom cayyae R MoxeT ObITb 3afaHO CHCTeMOM He3aBHCHMbIX ypaBHeHHi Bua 


Oe lo ade we te ar ls A aed eerste re) (7) 
rye 
J =S'%, wy («ce =1,...,0 (8) 


eCTb MOuIHbI Ha6op HesaBHCHMBIX HHBapwaHToB rpyunpl /7. 
Tak Kak ypaBHeHua (7) JOJKHbI ObITb PaspellIMMbl OTHOCHTEJIbHO TlepeMeHHBIX LL, 


TO O6niMu panr mMaTpuuer | aJ* / du" | JOJMKH ObITb paBeH m. IlozTomy ypaBue- 


HMaM (7) MOXKHO MpHaTb BUY 
J*(x, u)=0'(y) (R=1,...,m), (9) 
rye y 0603 iayaeT HaOOp MepeMeHHBIX 


yl = J (x, i) ial ety) — Th), ( 10) 
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npwyem panr matpuupt | OJ* /Ou!|| pape m. Uncno THX MepeMeHHBIX p = f — m 
MbI Ha30BEM paHrOM paccMaTpHBaeMOTLO VHBapwvaHTHOrO 
pelleHH a. 

Ec, CuHTad MepeMeHHBIe VU: HOBbIMM MCKOMbIMH (YHKUMAMM Y, |HaWTH U3 
(9) @yHKuMH WM NOJCTaBUTh NomyyeHHble BbIpaxkeHuA B cucTemy (S), To Moc- 
JIeMHAA peyUMpyercs K HeKOTOPOM HOBO CHCTeMe C /m MCKOMBIMM PyHKWMAMU 
U OT p He3aBMCHMBbIX MepeMeHHbIX y. OTY cucTemy OyfleM OOO3HaYaTb CHMBOJIOM 
(S/H). Bosmoxuo, uTo cuctema (S/H) oxamxerca HecopmMecTHoH. Ilostomy MbI 
OyNeM FOBOPHTb O MOTeHI[MaIbHOM CYULECTBOBaHHH MHBapHaHTHbIX pellleHHH, 
NOHHMad NO, STHM YKa3aHHY!O BOSMOXKHOCTS peyKUMH CHcTeMbI (S) K MeHbIlIe- 
MY UMCIy HesaBHCHMbIX MepeMeHHBIX. 

B cuy coornomenua ¢t = n — fr par p CBA3AH C UHCJIOM Ff TAK: 


o+r=n—"m, (11) 


Virak, uHBapuaHTHoe H-petienne paHra pcuctembl (S), Jomyckalomjeh rpyn- 
ny H, MoTeHiMasbHO cyWwecTByeT TOra HU TObKO TOra, KOra pan MaTPHILbI 
|OJ*/Ou*|| paBeH m M BbIMouHeHO cooTHomeHne (11), rye r — MaKcuMasbHOe 
YHCIO JIMHeMHO HeCBA3aHHbIX ONepaTopoB rpynn H. 

Sametum, uTo H-pellieHua paHra HyJIb HAXOJATCA H3 KOHCUHBIX ypaBHeHHH, 
a oTbickaHue H-pemlenufi paura | cBogquTca kK pellieHuto cuctemb! (S/H) o6pik- 
HOBCHHBIX JudcdepeHitHasIbHbIX ypaBHeHHH. 

4. OOpaTuM BHUMaHHe Ha HEKOTOPbIe MpOCTblIe B3AHMMOOTHOLWEHHA, CYLULeCT- 
BYIOIWHe M@EKAy WMHBapHaHTHbIMH PelCHHAMH OTHOCHTeIbHO Pa3JIM4YHbIX NOJe 
rpymn HekoTopoi rpynnpi G, omycKaemoh cuctemoli (S). : 


a) Ilyets H’ u H” — pee Takue nogzrpynnst H H’CH” . Acuo, uto Bcskoe | 
MHBapwaHTHoe /7"-pelieHHe para p” eCTb Tak#Ke HEKOTOPOe HHBapHaHTHOe | 


H’-pewienve, HO Apyroro paura p’. Tak Kak, BooOme roBops, r’<r”, To u3 (11) 
noyryuaem, uTO p’ >p”. Tlostomy paccMaTpHBaemoe pellieHHe, Kak H’-pewienne, 
ompefeiserca 43 cuctembi (S/H’) ypaBHenulic 661buIMM, 4em B (S/H”"), aucsiom 
He3aBHCHMbIX TIe€peMeHHbIX. O6a cCeMeHCTBa MHBapvaHTHbIx H’-pewennhi u 
H’-pemenui OyfyT copnagaTb Tora MU TOMbKO Tora, Korga r’= 7’, 

6) Ilycrs H — nomrpynna G u g — npeoOpa3opanue v3 G. Ecau nuBapn- 
aHTHoe H-pemenve R noxBeprHyTb MpeoOpa30BaHuo £, TO NOMYYHTCH HeEKOTO- 
poe HoBoe pemenve R, cuctempl (S). M3 gHg-'R,= R, cnelyet, uTO pellenue 
Rz OyqeT HHBapHaHTHLIM gHg~'-peutenuem (Toro xe paura). Tlogrpynnpt H u 
gHg-* na3pipaiorcad NOWOOH IMU. MuHBapnaHTHbe peutenua (S), He me- 
pexoAlMMe OLHO B Apyroe HH pH KakHX NpeoOpa3s0BaHHax G, 6yeM HasbIBaTb 
cy IM€CTBEHHO pa3aAHUHBIMH. TakHM O6pa30M, CyIlecTBeHHO 
pa3JIMUHbIe HHBApMaHTHble peWIeCHHA JaHHOrO paHTa MOyyaloTcA Ha HeNO06- 
HBIX Nosrpynmax. 


CueOBaTeJIbHO, pemennve 3ayaun 06 OTbICKaHHH BC€BO3MO2KHBbIX CYyULeCTBeH- 


HO pa3JIMYHbIX HHBaPHaHTHbIX PeleHHH JaHHOrO paHra p JOKHO HayHHaTLCA 


C Me€peunCJICHHA BCCBO3MOXKHBIX HeMOJOOHBIX NOArpyunN AaHHOro TopsAAKa rpyii- | 
mbt G. B CBA3H C 3THM MbI BBOJHM MOHATHE ONTHMAaJIbHOM CHCTeEMbI NOArpPynnl. | 


ONTHMaAbHOH cucTemMonk Of, NOArpynunn rpynny G ua- 


3bIBaeTcH HaOop ee MOsrpynn nopslKa A, yoBNeTBOpPAIOUIMH cyeYIOULHM Tpe- | 
OopaHuaM: 1) HuKakue JBe NOArpynnbl u3 OM, He NOAOOHHI; 2) BcAKaA MO_rpymna | 
nopayka f noyqooua nosrpynne u3 O,; 3) wicO MpOMsBOMbHEIX MapaMerpos, OT 
KOTOPLIX MO?KeT 3aBHCeTb Nosrpynna u3 Op, He YMeHbIaeTCH Mp Mepexose K | 


m060K eH MofOOHOH noyrpynne. B oGtiem cly4ae AIA MOCTpoeHUuA ONTHMaJbHOL 
CHCTEMbI MO2KHO MOJIb3OBaTbCA TIPHeMOM, OMWCaHHEIM B (°). 

B) Ilycts H’ wu H’’—nogzrpynns Gu H’— nopmasbubili JenuTenb B H’’. Tor- 
a cuctema (S/H’) gonycxaer cbaxtop-rpynny H’/H'. Jletctsutenbuo, noypep- 
Tad WHBapHaHTHoe H’-pemlenve mpeoOpasoBaHuaAM KaKOro-HuOyAb Kulacca 
cmexkHocTH gH’, rge g€H’’, mpl nomyuHM pemenue R,, Ava KOTOporo HiRes 


bs apts, of be AP | e | 
= gH’g~"Re= Rg, T. €. CHOBa HHBapHaHTHoe H’-pemmenue. Sto mpoctoe cBoii- | 
CTBO HHOMla OKa3bIBaeTCA NOE3HbIM AISI YMpPOULeHHs Mpolecca HHTerpHpoBaHHs | 


cuctemp! (S/H). 
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5. OOpamiaacb K ypaBHenmio (T), MbI Halizem Bc - CYUI€CTBEHHO pa3JIN4HBIe 
MHBapWaHTHble pellieHua paHra 1, oTbICKaHHe KOTOPEIX, cormacHo cbopmyuie (11), 
SHeCcb CJleyeT MpeANpHHATh Ha OMHOMapameTpHueckux Nosrpynnax. 

PesyJbTaTbl BIYHCICHUA ONTHMAJIbHBIX CHCTEM OMHOMapaMeTpH4ueCKUX MO- 
rpymn via Kaxkforo u3 ciyuaes 1°—4° npuBemeupt B clemyioureli Ta6muLe: 


Se eee ss eee ee ee 


1°-F (u) COO; (uw) = u2m 4°-f (u) = 
Mpous3- °, aeall 
ponies eee 4 (m + — 2/3) ies 
I Xi Xy Xi. Xi 
II Xe Xo Xo Xo 
III X3 x3 X3 X3 
IV | Xi+ Xe Xi + Xe Xi + Xe Xi + Xe 
Ni ca Xo+ Xa Xi+ Xa 1+ Xz 
VI aad aXs + Xa aXs + Xa aX3 + Xa 
Vil — X1+ X3 + 2X4 |Xe— mX3 + Xa Xs 
Vill — — — X_ + X5 
IX -- — — X3-+ X5 


; Syecb B Nofrpynnax VI a— mponsBoubHbiit napamerp. 

| Mb! OrpaHHuHMCas TeM, YTO NIPHBeeM BbIPAKeHUA JIA Bua COOTBETCTBYIONLUX 
| HHBapHaHTHBIX pellieHui. MyHKUMA V, BXOAAWad B 3TH BbIPaxKeHUA, YOB- 
| eTBOpAeT OOBIKHOBeCHHOMY JuddPepenunadbHOMy ypaBHenuto (T/H), KoTopoe 
| JICTKO TNOJYYHTb B KaxKOM cyyae NocTaHOBKOl B ypaBHeHue (T). 

~ Bo seex cayuaax 1°—4° yaa nogrpynn I uHBapnaHTHble pellleHua MMeIoT 
| Bu uv = v(x), ia mogrpynn Il — sug uw = v(t), nua nogrpynn III — sug 
bu = v(x?/t) uw faa nozrpynn IV — pug u = v(x — 2). 

OctTaJIbHbIe PelleHHA TaKOBBI: 


22 ON: =X. TU); sh =jley 


1— 2% 

Doo atl = “inx + 0(n), K=tx * ; mph «a=O0 pelenHve umeeT BHA 
fu = Int + v(x). 
eet lies Oy hk Se re 

Pe te One ke Tee 

1 2% 
3°, VI: u=x*tm™0(d), Ko tx “+7; npn a =—m pellenme uMeer BU 
1 


i u=t v(x). 

Shae: Mra e*O (N) pre ihee eee, 

B cayyae 4° pemenna Tunos V u VI nomyyaiorcs cooTBercTBeHHO u3 3°, V 

‘iu VI npu m= —?/s. 

i ao VN: =x 0 (2). 

4°, VII: w= 21-90(Q), K=t——. 
° : is =. x \* 

4 9 DD. (32 3u (A), h=t(=44) ‘ 


VUcnoubsyA cBolcTBO 4B), MOXKHO allpHOpH YCTaHOBUTb, YTO BO BCex Nepe- 
(| WucreHHbIx culyuaax, Kpome 1°, III, wHrerpipopaHue cooTBeTcTBylollero ypaB- 
| nenua (T/H) mpupoxutca camce Oosblilee K MHTerpHpoBaHHio OAHOTO ypaBHeHHA 
| epporo llopaqKa Hu KBajlpaType. 


i Mockosckuli + (bu3HKO-TeXHHYeCKHH Ilocrymus0 
HHCTHTYT 27 XII 1958 


Al LMTHPOBAHHAA JIMTEPATYPA 
HH my Bo OnetHunUuK Os, JAH, 118) N3 (1958) 8S Lie,” Arch. f. Math., 6, 
WH. 3, 328 (1881). ®H.T. De6oTapes, Teopua rpynn JIn, 1940, crp. 191—192. 
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Jloxxagnn Akagemun wayrx CCCP 
1959. Tom 125, Ne 3 


MATEMATHKA | 


HW. A. MAPAJOKCOBA 


OB OJHOM MOJIHOM CHHrYJIAPHOM HHTEFPAJIBHOM YPABHEHHH 
C ABTOMOP®HbIM SI{POM 


(ITpedcmaeaexo axademukom IT. fl. Kouunoti 24 XI 1958) 


JI. VW. n6puxora p (1) pemiaeT B 3aMKHYTOH (bopMe ypaBHeHve 


a(t)e(t) +2 \ Farm ee =e (1), 


rye F(z) — ocHoBHan aBromMopduaa (pyHKIMa HeKOTOpO rpylibl ApoOuo-vIMHel- 
HbIX TIpeoOpasoBaHuH. 

Llembio HaCTOAeH 3aMeTKM ABJIAeTcA OOOOmeHHe ypaBHeHua (1) Ha cayyal, 
Kora B Ape BMecTO OCHOBHOM aBTomMopdHoOH dyHKuun F (t) crouT aBromoptp- 
Had (pyHKUMA, HMelollad B (PyHaMeHTaJIbHOH OOslacTH HeKOTOPOe KOHeYHOe 
YHCJIO TOJOCOB. | 

PaccMoTpHM ypaBHeHHe 


ae(t) +O) So ede =c(0), (2), 


rye Lo—riaqKHi 3aMKHYTbIM JIM pa30MKHYyTbIi KOHTyp, pactOJIox%KeHHbIt 
B OMHOH M3 OOlacTeH XL, Ha KOTOPbIe MJIOCKOCTb pa3/leJINeTCA MHOKECTBOM IIpe- 
JI@JIbHBIX TOUCK HeEKOTOPOH (byHKWMOHabHOK rpymmpt I’ 7po6Ho-sMHeMHbIX TIpeo6- 
pa3soBaHHt Ww, (z), k = 0, 1,...; f (2) — mpoctaa aBromopdbuaa cyHKkuua rpynnyl, 
MMeIOuLad B (PYHLaMeHTaJIbHOH OOJIaCTH Y TIOJIOCOB 21, Zg,..., 2 

Jia pewienua ypaBHeHus (2) BOCObSyeMCA TeM 2Ke METOJIOM, KOTOPbI TpuMe- | 
HAeTCA Ip pelleHHn ypaBHenua (1) (cm. (+)). Kak pa3petlaroTtca TpyHoOcTH, © 
CBASAHHbIe C BOSHHKHOBeHHeM B OHO (pyHaMeHTaJIbHOM O6JIaCTH HeCKOJbKUX | 
OCOObIX JIMHHH, OyeT BUAHO 3 JambHeliuIero. 

BpejleM HOBYIO HeM3BeCTHYIO ee 


Oua aBTomopdHa OTHOCHTeIbHO rpynmpr I mw wMeer B yHaMeHTaJIbHOl O6sacTu 
v HyJleH 2, 22,...,2. B Kako cbyHaMentambHoH oOnactH D(z) uMeer y) 
OcoObIxX JIMHHM, Ha KoTOpbIx f(z) = f(t), t@Lo *. Tak, B HekoTOpoH dyHsa-| 
MeHTaJIbHOK OOsacTH R;, KOoTOpad cofepxkuT KoHTyp L;, 2KBUBaJIeHTHDI Lo 
OTHOCHTEJIBHO TpeoOpasoBaHusn «;(Z), paBeHcTBO f(z) =f (t) BBINOMHAeTCA np) 
z= ;(t), tELo, T. e. Ha KoHType L; u eme Ha v—1 Kpusex LY, L® . 

(v—1 1 — 
...,L}), ypapnenua Koroppix z= C(x), z= a Co eon a = 3h 1) (t | 
téLo, NomyyaiorcA MpH pelienuu ypaBHenua f(z)=/(t) oTHocuTembHO z 


MOJHOCOB. 
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* Apromophnas (yHKUMA MpHHMMaeT KaxKoe SHaYeHHe CTOMbKO pa3, KaKOBO 4UCVIO ee} 


B oOjactH R;. Vuaye ropops, sce oco6ne sunun L;, L®, earonelie ae 
i=0, 1,..., monyuatotca u3 Kontypa Ly c MoMOULBIO lipeoOpasoBanHut 


a(z), CD(2),..., GO-V(2), i = 0,1)... (4) 


AcHO, 4TO MpeocOpasopanna (4) npeycraBasioT mosHy10 COBOKYNHOCTb TO]- 
CTaHOBOK, OCTABVJISIOWMX O6€3 V3MeHeHHA cpyHKuuio f(z), u, cweqoBaTembHO, 
oOpasyloT Tpylily, XOTH, BO3MOxKHO, H He BCe ABJIAIOTCH ApoOHO-sMHeLiHEIMH * 
Bynem o6osHayatb sty rpynny I’. 

Jlerko nloKasaTb, 4To mpeoOpasopanua CS") (z), i=0, 1,...; k= hen oee, 
-..,¥—1, ABIMIOTCA Pa3/IMYHbIMA BeTBAMH MHOFO3sHayHOH dyHKUNH C@= 
= T'[f (z)], rae ‘Y — yuxuus, oOpatnaa muorosuctHol cbyHxunn }-(2). 

B JambHeMiuux paccyx*KeHHAx OyeM MoKa cuMTaTb, uTO KOHTYp Ly 3aMKHy- 
Thi WM He OOXOMMT TOUKN BeTBeHUA cbyHKunu C(z). B stom cayyae Bce oco6EIe 
Bum Loi). ek, i =O: 1,... + aBnMOTCcA 3aMKHYTBIMH. 

Bosppaulasich K (pyHKuMH D(z), 3ameyaem, YTO OHA MHBapHaHTHa M0 OTHO- 
weHvio kK rpynme I’. Herpyquo nonyyuTb caenyroulMe KpaeBpie ycl0oBua JA 


NT aa a a SS oe ed Ee 
+(4) = 2)—OO —- Me STD) Dies Fog so 
NOV warps py UO sara aay oe tee 
alt OV Soc” @ii ei eg eG) | 
pera a ee UNS a ee (5) 
a [es (1 + b(t (0) a (tS (¢)] + opet—® (a)| 
PCL AC aE) Calan oReceal ae ee 


(cS (z) — npeoOpasopanua, odparupie Ci” (z)). 

TakuM oO6pa30M, Mbl IIpHXOAMM K CJleLyrouleH KpaeBow 3ayjaue: 

Hatimu kycouno-eonomopduyto dyxkyuro D(z), onpedenennyto unmeepanom 
(3), umerouyyio 6 dynOamenmanonot ocOaacmu Ry epynnot Tv ocobulx aunut, 
Ha KOMOpPbIX OHA YOobsemMbeopAemM Kpaeeolm ycaosuAM (5), U mMaKyto, “mo 
Pi reef — lady. + 4. Ve 

Oravune STO 3aqaud OT KpaeBoH 3afauu PuMaHa HM OT KpaeBbIX 3aay WA 
AaBTOMOpHbIX (pyHKWMH, paccmoTpenubix D. JT. Paxospim u Jf. MW. Wu6puxosoii (',”), 
| 3aKulouaeTCA B TOM, ¥YTO HCKOMad (PyHKUMA OKA ObITb HE MpocTo KyCcOyHO- 
 rosloMop(bHoli, Kak B OObYHON 3afaye Pumalia, M He MpocTO aBTOMOpPHOU, Kak 
| B aHasorMuHbIX 3afauax It aBTOMOp(pHbIX CYHKUMH, a MOUKHa MMeTb 
| ompesesennoe aHaiuTMueckoe BbiIparkenve (3), T. €. AOUDKHa ObITb (byHkineli 
OF f (2). 

IIpu pemenun oHOposHOlk sayjauH McMosb3yeM MeTOJ OMeHKM MHTerpaa 
Tuna Kou, KoTopbiii Breppble Opt upumeren . JI. Taxoppim u saBaaetca 
€(UHOOOpa3HbIM JIA 3AMKHYTHIX WM Ppa3OMKHYTHIX KOHTYpoB. C MOMOLLbIO 9TorO 
MeTojla JIlerKO MOKa3aTb, 4TO (PYHKIMA 


X (2) = [f (@) —F (to) “er (6) 


a(t) — b(#) dt =) a) SO (Ce anaes dt, ijn — HeKOTOpaA 
AGE) ee = rae aay OEP OR Te. P 

TouKa KOHTypa rll yMOBsIeTBOpsAIONAst KpaeBbIM YCJIOBUAM OMHOPOLHOK saaun 
yw 3apncaiad oT f(z), ABJINeTCH KYyCOUHO-Mepomop(HOH. B dyHaMentasibHon 
o6nactu Ry X (z) Bcloxy KoHeyHa M He OOpalijaeTca B HYJIb, KPOMe, MOKeT 
| ObITb, TOWeK Z,,...,2y, Te OHA HMeeT NOPAOK — x, X (2) 6yeM Ha3sblBaTb 


KaHoHMueckolt (pyHKIMel OAHOPOAHOH 3alayH. 


| ( = Ind 


* B 9ToM slerko yOeHTbCA Ha MpHMepax. 
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[lepexoaa K onpeyejenuio o6mlero pelieHHA OJHOPOAHOU 3ajjauu, UpescTaBuM 
KpaeBble yCJIOBMA B Bue 
@+(t) _ @- (£) 


Fp ey? bebo to, ea 1, Bie 1. 


Orcioya cuenyer, uro @(z)/X (z) ectb tbyHKuua oT f(z) M rosmomopcdua 
BCIOLY B PYHJaMeHTabHO, OGacTH Ro, KPOMe, MO%KeT ObITb, TOYUCK 2%, Zo,... | 
.., 2, Pe 2Ta yHKuna upu x >O0 OyfzeT UMeTb Noch NopayKa x — 1. 

Vicxoya 43 cBolicTB aBTOMOpdHbIX (byHKIMH, MpHXOAMM K 8aKJIIOUeHHIO, | 
uTO HavOoulee OOMeH PYHKUNeH, YMOBJeETBOpsIOel STHM TpeOOBaHHAM, ABIA- | 
eTCH MHOroueH oT f (Zz) creneHH x — 1 C MPOMSBO/IbHBIMA KOSPPHUMeEHTaMU: 


P, 1 {f (2) = @o lf (2) + Gs LP) +... + Gea. 
TakuM O6pag0M, oOmlee pelieHHe OJHOPOAHOU 32a4uH UMeeT BHT | 
® (2) = X (2) Pxall (2)] (7 
(upu x<0 P,_4[f (2) =0). 


HerpyHO MpoBepuiTb, 4YTO YaCTHbIM PeleHHeM HEOAHOPOAHOH 3alaun ABJA- | 
eTca (yHKUHA 


X(2) as H(t) 
GOS ra | Xa lat) Hoe) Kee 2 7 


0 


CremopaTesbHo, OOllee pelleHHe HeEOMHOpOsHOl 3anayn OyeT uMeTS BUT 


_ X2) | c (7) ma) | 
Es MH laytoey) Key TOP OY 
O uncuie pellieHHi KpaeBOM 3afa4ui MOXKHO CeNaTb CeLyIOUMi BbIBOT: 
Ecau x >0, mo neodnopodnaa sadaua umeem * aunetino Hesa6UucuMmelx pe- 
WeHUutl. 
Ecau x<0, mo neoduopodnaa sadaua umeem eOuncmeennoe pewenue (8) 
MOALKO NPUu COOMODeHUU — x HEOOXOOUMOLX U OocmMamo4HoLx yCaoéeuti paspe-\h 
wiumMocmu 


“¢(t) piney aay i by 
\ sereyracy pace UF (6) ds = 0, biaryl aoe Jet 


Suan peuieHhe KkpaeBol 3ajauv, HeTpyqHO NosyuMTb peltienue ypaBHenns | 
(2) B Buge 


B(t)Z(t) ¢ Gs 
o(t) = A(t)e(t) — SEO) Fe EO de —B)Z(H)Pxali], (10) 


| 
| 
| 
| 
Ly 


rye A(t), B(t) u Z(t) onpeqenenutim o6pa3om BbIpaxKaloTca yepes Kosdipuit 
CHTbI JJaHHOrO ypaBHeHHs. 

OcTaHoBaMcs KOPOTKO Ha Cuayuae, Korga Ly = ly, + lpg +... + Ion mper- 
CTaBJIA€T COOOM COBOKYMHOCTh pa3OMKHYTBIX yt; Cr, k= 1, 2, ee: | 
KOHIbI AYP Jy;. B 9TOM cjlyyae, KaK W3BeCTHO, MOXKHO VicKaTb pelleHna, uMe- 
ole Ha KOHWaX WHTerpHpyeMylo OecKOHeUHOCTD. 

Pemenua, orpaHwuenHbie Ha 3apaHee 3ajaHHbIX HeOCOOeHHBIX KOHIIaX 
C1, Ca, -.., Cg, OY eM HasbiBaTh, cleqya Mycxemmupiu, pelleHuAMM Kaacca 
hg =h(q,.-., Ca). Herpyquo noKkasaTb, uTo KaHonuuecKad (PyYHKUMA Kvlacca 
hg B 3TOM Cayyae OyfeT UMeTb TOT 2Ke BHI, ITO M B aHanOrMuHoM c.1yuae, 
pasoOpaHHoM B (1), c Tol smMilb pasHMeli, uro nox /(z) Haqo toHMMaTD Te- 
nhepb H€ OCHOBHY!IO aBTOMopduylo dbyHKunIo rpynnp I’, a aBTOMOpcHy!o (pyHK- 
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UuI0, BXOJAMLYIO B APO ypaBHenvia (2). BerBonbl o uncwe peliennit Kpaesoli 
gaylaud OyflyT Te Ke, uTO HM B (2). 


IIpefnoaox%KuM, HakoHen, urTo Ly OOXOMUT KakylO-HUGy_b TOUKY BeTBeHHA 
cbyHxuuu €(z). B stom cnyuae xpuspie L, R= 1, 2...., v—], pasOMKHy- 
Tbe. HecMorps Ha 3T0, MbI He MOXxKeM HCKaTb peuleHHli, HeOrpaHH4yeHHBIX Ha 
HekoToppix Konuax L\), tax Kak B IIPOTHBHOM CJIyYyae MCKOMaxH (byHKIs 
@(z) Obiia Obl HeorpaHuyeHHOH B OOOH TOUKe 3aMKHyTOrO KOHTYypa Lo, KO- 
TOPy!O Mbl IIPHHAJH 3a HayaslO OOxOoja. OTcioma BbITeKaeT, YTO KaHOHMYeCKaA 
cbyHkuua X (z) B paccMarpuBaeMom culy4ae GymeT uMeTb Toxe Buy (6). To- 
asToMy opmy.ia oOulero pellieHHA HHTerpasIbHOrO YpaBHeHHA M BbIBOJbI O YHC- 
Jie pellieHHl OCTaIOTCH Te 2%e, UTO HB cayuae, Korga Ly He OOxogur TOUKU 
BeTBUICHHA ¢(Z). 

B saKsrouenne A BbIparKalo rulyOoky!o OmarogapHocTb upod. ®. JI. Taxo- 
BY, COBETbI KOTOPOTO SH HCHOJIb30BaJla B CBOeH padoTe. 


Bulickwlt rocyapcTBeHHbIi Iocrynuso 
earorHyeckHit MHCTHTyT EOS 


UMTHPOBAHHAA JIMTEPATYPA 


opa, Yu. 3am. Kagauck. roc. ynus. uM. B. HW. Yapsanopa-JJenuna, 


1yl. HW. Gu6pux 
25 Oe iiew Incl xX Ous arcu ar O) Pee KaOBedpen ll aTeMn  COOPH. moom (1)! 
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Jloknann Akagemun uayk CCCP 
1959. Tom 125, Ne 3 


MATEMATHKA 
tO. HW. YEPCKMA 


K PEWEHHIO KPAEBOM 3AJAUH PHMAHA B KJIACCAX 
OBOBIJEHHbIX ®YHKUMH 


(ITpedcmaenexo axademuxom H. H. Mycxeauweuau 10 XII 1958) 


Sanaya Pumana cocTouT B OTbICKaHHH MpeyesbHbIX 3HayeHHH f, Hu f_ PyHK- | 
UMM, aHaJIMTHYeCKHX COOTBETCTBEHHO BHYTPH HM BHe 3aMKHYTOrO KOHTypa, 10 
JIMHeHHOMY YCJIOBHIO Ha KOHType 


f(t) = a(t) f_(t) + g (é) (1) 


(a wu g 3afanbl). B ksaccax OObIMHbIX PYHKUMH pelieHHe STOM 3ayauH M3BeCT- 
Ho ((1-’) uw gp.). B cratbe (*) sagqaya tuna (1) paccMoTpeHa B aOcTpakTHOM | 
JMHeHHOM mpoctpaHcTBe. [loub3yacb COOTBeETCTBYIONIMMH pe3yJIbTaTaMH 3TOL 
CTaTbH, MbIl pellaem sagauy (1) B HeKOTOPbIX Kulaccax OOOOLIeHHbIX (byHK- 
mHh. 

Ilycts B— munetHoe mpocrpaHcTso; Q — KOJIbILO a HTHBHbIX OMepaTopos, 
neucTByrouyux BB. Ilyctb SEQ, S? = ] — Tox ecTBeHHbI onepatop. Uepes 
B, (B_) 0603HayuM mpocrpaHcTBo 9svieMeHToB /, (f_), MpHHaqviexamux B u 
YHOBJeETBOPAIOMIMX ypaBHeHHlo 7, = Sf, (f_=—Sf_) Byyem rosoputp, yTo 
onepaTop A umeeT uHgekc y (IndA=y), ecmn sTOT oMepaTop mper- 
CTaBUM B Buje 


Aa UV. 


Snecs Va OPH MUSEO; Vf. eB, Vale ebay Uf 6B ena 
qa onepatopa U cytlecTByeT eJ{MHCTBeHHbIi (C TOUHOCTbIO JO’ MOCTOAHHOrO | 
MHOXKUTeIA) aieMeHT h,=40 taxol, 4uro A,EB,, Uh, €B_. 

Samaua. Jlanpi oneparop A€Q u snement g€B. Haiiru B npocrpancr- | 
Bax B, nu B_ a9nements! [, 4 f_, yHOBNeTBOpAIOUMe yCOBMIO | 


Petes 


Ecau IndA=y, To npu x > 0 saqaua paspeuiuma mpH 060M ssemente g, | 
MpHueM OMHOpOAHAaA 3afaya UMeeT Y JIMHeHHO HeSaBHCMMbIX pelleHHit; mpu y =O | 
gajlaua paspeliMMa IIpH JI06OM 9dJieMeHTe g, IIpH¥eM OMHOPOAHAaA 3ajlaua HMeer 
TOJIbKO TPHBHaJIbHOe pellieHve; mpH y <O 3aqaua pa3pellumMa He JIA BCAKOFO | 
SJIeMeHTa £, OMHOPOAHAA 3ajaua UMeeT TOJIbKO TPHBHaJIbHOe peuienue. Perre- 
He MMeeT BU 

aod x 
le a ieee (e+ a= me caU*h, ’ he a 5 iO oa Gam a > cxU*h,), (2} 
k=0 


\ i= , 


rye Cr — IIpOW3SBOJIbHbIe MOCTOAHHBIe, 


2 = (SET) Yeo Pat Se 
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npH x <0 B cbopmysax (2) cnenyer nomomKUTD Cy = 0: nmpH y<.0 yaa pas- 
PeLIMMOCTH 3aaun HEOOXOMMO HM JOCTaTOUHO ycsoBHe 


(SSD Uak (See Dae 0. 


B KauecTBe lpocTpauctsa B mpl Oyjlem OpaTb mpoctpancTBa O606ULeHHIX 
PyHKuMH (aqMTHBHEIX (pyHKMHOHAJIOB) Ha HeKOTOpBIX IIpOCTpaHCTBaxX OCHOB- 
HBIX (yHkun. IIpocrpaucTBOM OCHOBHBIX PyHKUMH Ha Y3MepHMOM 
TOYEYHOM MHOxecTBe L OyfeM HasbIBaTb JMHeHHOe mpocrpancTso M onpeje- 
JeHHBIX Ha L dyHKunli p(x) Takux, uTO uNTerpan 


eames. 


L 
cyllecTByeT MpH JO0OOH HenNpepbiBHOH orpaHMueHHoli cbynKuun f(x), npHuem 
U3 PaBeHCTBa 


\ Fx) 96) de <0, 
}e 


rae © Mpoberaet mpoctpancrso M, cnegyet f(x) =O nouwm sewgy ua L. 
_ Upoctpancrso o6o06mennbix dbyHkuni Ha M o6o3Haunm uepes M’. 

Ilycrb A — oneparop, qelicrsyrouwi us M, w M3. Ja onpegenenua storo 
onepatopa Haj OOOOMLeHHDIMH (PYHKUMAMM CTPOHM CoNps>KeHHBI onepatop A* 


/ 110 (bopmyuie 
(A’g, $) =(g, Ap). 


| 3necb gEM3, A*g € M3. Jlonyctum, uto A*g — perynapHpit dbyHKuHOHal 43 
| M, ecm g—peryaapHul dbyHkunonaa u3 M,. Torga onepatop A B mpoct- 
| pauctse M’ onpeyensetca cbopmy.ioi * 


Af = {9(x) - (f, A*g)}. (3 


_ Ero 3nauenua siexat B M,. Ecsu tpe6yetca, uro6n M, = M’, ro npoctpaHcTBo 
| M ocuopublx *yHKUHH © cyelyeT BbIOpaTb Tak, uTOOnI A*pé M. 

| § 1. [lycrs L—npocroH 3aMKHyTbIH ruiaqKWH KOHTYp Ha KOMIVIeKCHOH 
} MIOCKOCTH, COfepxKallM BHYTPH HavaJIO KOOPAHHaT M BHe GOeCKOHe4HO y/la- 
| jeHHyio TouKy. B kayecTBe ocHOBHOrO MpoctpaHcTsa M Bo3bMemM mpoctpaHcrt- 
) BO ompeneneHHHIxX Ha L dyuKuni ¢(t), yOBMeTBOpAIOWHX ycsoBHlo Tesbyepa 
f H(u) (0<pw< 1). Myctrs B= M’. Onpeyzensem onepatopp S u A: 


St={eQ-—(hS eae (4) 
Af {o(t) = (f, alto}. (5) 


B dopmyvie (4) wHTerpa GepeTca B CMbICJIe PlaBHOrO 3Hay¥eHHA, B copmyuie 
( (5) a(t)€M. Uspectuo, uto 


okt \ etsas EM, a(t)e(t)EM 


Th i t—t 


(2), §§ 6 u 20). Herpyguo ycranosutb, uro S? = J, ecam yuectb § 27 us (?). 
Teopema 1. Onepamop U u anremenm h, mooeHo 631mb 6 Bude 


U =f - {e(t) = (fF, te()ps (6) 
h, = {9(t) \ e(tyae) =1. (7) 


* Zannch F = {x ~y} osHauaeT, To onepaTop F aeMeHTY x CTaBHT B COOTBeTCTBHe 
|| SIEMeHT Y. 
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Teopema 2. Ecau a(t)40, mo onepamop (5) umeem UHOCKC, PABHoItt 
undeKcy dynKyuu a(t): 


1 \ . 
Ind A = oye a 
6 Kauecmee onepamopoe ‘V+. mOdICHO 63:AINb 


VY. = (fe {e(t) = (f, + Oe), (8) 
20e 


Vaal 2 dt 
b4(0) = expf+ 2" | rer far 


Anasoruuno paccmaTpuBaetca cutyuali, Kora mpocrpancrso M cocTouT u3 
yuku ¢(t), mubpepentupyembix m pas (m > 1), Upnyem g™ (t) € A (wu). 
§ 2. Ilycts M—npocrpancTBo ocHoBHblx (yHkiMli ¢(x) (— oo < x < 00) 
TAaKHX, 4TO 
ol) (x) © Le (— 90; 6c), TR SOLE... m (mi 271); 


B= M’. B xauectspe S u A BO3bMeM OllepaTopHl: 


Salita: {@(x) 7 (F, —| onal 


C5) 


A= {fF > {9(x) - (f, le + a(a)l¢ (0). (9) 


B copmyue (9) « —noctosHHaa, a(x)E M. 
HerpyHo ycTaHOBHTb, YTO HMHTerpail 


npwHannmexut M. Jia sroro MOcTaTouHO UCHOb30BaTb TeOPeMbI 48 u 68 
KHuru (°), a Take TOT (baKT, uTO TpeocOpasopanue WPypbe uNTerpasa (10) 
papHo Msgnx(ra. V uz (°)). Ouepaguo, uro mpouspefenve [% + a(x)] (x) 
TakxKe MpvHagnexut M. 

Teopema 3. Onepamop U u dsaemenm h, mooeHO 63:Mb 6 Bude 


u={f-{ew)- (Sew), 


na {ew (Sela, 


lipu AMOKA3aTeJIbCTBe CJIMHCTBCHHOCTH 3JIEMCHTAa le PpacCMaTPHBaeTCH pas3- 
HOCTb 


Ne oes em 


0 v 
re A4,— 9eMeHT aHaworuuHbii A,. YctakaBmupaercsx, To UAT Ce aan 
Up: (D-, .OTKY TA CHeLVED, -ATO1l == Us 


Teopema 4. Ecnua+ta(x y 220. mo onepamop (9) umeem undeKc, pae- | 


Holl UNOCKCY ates a-+ a(x); 6 Kauecmee onepamopoe ‘V. moxcHO @38mo 


= {f - {(x) = (Ff, os (x) ¢(x))}}, 


20e 


bx (x) = exp 


ni( aay alx ee 
gual aes ae mer S| ni) U+eq@)} 


(sdecb 6e3 oepanuuenusa ObuyHOCMU NoAOIKeHO « = 1). 
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= | (tdi (10) 


B cratbe (*) O. C. Tlapactox, peuiaa napHpie ypaBHenua Tuna cBepTKH, 
ipHied K 3afaue PyMana Ha NpAMOl B OAHOM KJlacce OOOOmeHHDIX PyHKuUi. 
K CO*aJIeHMIO, B ITOH CTaTbe HE MCCJeAyIOTCA BOMpocb! paspeliMMocrH u uuCJa 
peuleHHi STOM 3ayauu. 

AnajlorMuHo paccMaTpuBaetcn culyuali, Korgqa mpocrpanctso M cocrout u3 
yuku 9(t) ToueK oKpyxuocTH |t| = 1 TaKux, uTO 


re (ING Leen, Poke, I ten Gn Ss 


PoctoscKuit-Ha-Jlony Toerynunto 
rocyapcTBeHHbIli yHHBepcuTe;r 2 XIE 95S 


HWHMTHPOBAHHAS JIMTEPATYPA 


1@, Jl. Paxos, Msn. Kasanck. cbu3.-matem. o6ut., 14, cep. 3, 75 (1949). 2 H. HW. Myc- 
X@€UHUBUAM, CuHrynaApHble wHTerpaibHble ypapHenua, M., 1946. 3° 5. B. X Be- 
Renugzse, Coodm. AH lpys CCP, 8, Ne 7, 427 (1947). *10.W. Gepcecxun, Marem. 
cGopu., 41 (83), B. 3, 277 (1957). °® E. Turumapw, Bpegzenue B Treopuio unterpanos 
Myppe, M., 1948. §&O.C. Tlapacwrx, JAH, 110, Ne 6, 957 (1956). 
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Jloxnaygs Akagemun nayr CCCP 
1959. Tom 125, Ne 3 


MATEMATHKA 


JI. A. UY]OB 


OB OCOBEHHOCTSAX PELWEHHM JIMHEHMHbIX YPABHEHMM 
B UACTHDIX MPOM3BOJHbIX C NOCTOAHHbIMM KOIPSHIMEHTAMH 


(I]pedcmaeaeno axademuxom H. I. Mempoeckum 18 XII 1958) 


§ 1. UspecrHo, 4To pellieHve 9JJIMMTHYeCKOrO ypaBHeHHA MOKET UMCTb H3O- 
JIMpoBaHHylo oco6yo TOUKY THNMa Mooca, OyAyYH CKOJIb yroqHO rlaykuM UM 
Wlaxke aHaJIMTHYeCCKHM B OKPeCTHOCTH 3STOH TOUKH. C pyro CTOPOHb!, JIerKO 
BUeTb, UTO B Cyyae TuMepOomMYeCKUX YPaBHeHHH C NOCTOSHHBIMH Koa@pu- 
IMeCHTAaMH MOMOGHbIC H30JIMPOBaHHble OCcOObIe TOUKH peleHHH HEBO3MO2KHBI. 
Tlonp3yacb cbopmysamu Tepraoma — Ilerposcxoro (*), MO%KHO MOKa3aTb, 4TO 
eCIH Kakasd-JIHOO MpOH3BOAHaA pellleHHua NOpAAKa w HMeeT Pa3spbIB B TOKE O, 
TO B OKPeCTHOCTH 93TOH TOUKH HeOOXOAHMO MMEeIOT Pa3PbIBbI NPOW3BOJHbIe 
HEKOTOPOrO TlopsKa P, Pv, IpH4eM pasHOCTb p—yu OrpaHHyeHa YHCJIOM, 3aBH- 
CALIHM TOJIbKO OT pa3MePHOCTH IMIpocTpaHcTBa. 

B Hactosileli 3aMeTKe NOKa3aHO, YTO B HEKOTOPOM BE€CbMa INMPOKOM KJIacce 
JIMH€HHbIX YpaBHeHHH C MOCTOAHHBIMH KOadPUUMeEHTAaMH YKa3aHHbIM CBOHCTBOM 
rHmepOouMyecKHX ypaBHeHHH OOJlaaioT BCe ypaBHeHHA, He npHkaliexkanne 
K 9JIMNTHYecKOoMy Tuny. JloKa3aHO, B UYaCTHOCTH, YTO WIA TAaKHX YpaBHeHHH 
PpasHOCTb p—w BCerfa MeHbIUe YHCIa He3aBHCHMbIX Ie€PeCMeHHBIX. 

Jina cayuad Tpex WM ueTbIPeX He3aBHCHMBIX MePeCMeHHbIX HEKOTOPbIe pe- 
3YJIbTATbI, OTHOCALIMECA K pacCMaTpHBaeMOMY BOTIpocy, OblwIH paHee MOJLYYeHbI 
B pa6otax (7-4). ; 

§ 2. [lepeligem kK TOoUHOK PopMysIupoOBKe pesyJIbTaTOB. PaccMOTpuM JHHeEHHOe 
ypaBHeHHe C NMOCTOAHHbIMH KosdpulNeHTaMUu 

) 0 0 \ 

OrHocnTebHO onepatopa L 6yfem npeqnonarath, uTo L() =L(w,..,Op) 
€CTb OJHOPOJHBIN HEMpPHBOAMMBIM MOJIMHOM CTeneHu m, IpHuem KoHyc L (w)= 0 
He HMeeT OCOObIX TOYUeK, KPOMe Hayasla KOOpAHHAT. 

Beaky!0 OKpecTHOCTh TOUKH O, pacCMaTpHBaeMYIO B OOBIMHOM CMBICIe, MBI Oy- 


JeM HasbiBaTb NO IHOH OKPe€CTHOCTHIO TOUKH Ou OOO3HaUaTb G; MHOKECT- 


BO, NOJYYeHHOe H3 NOHO OKpecTHOcTH G ucKsO“eHHeM CaMoi TouKH O, 6y- 
AeM Ha3bIBaTh HE TOMHOH OKPeCCTHOCT bw H OOosHayaTh G. B ganb- 
HeHIWeM CUHTaeM, 4TO TOUKa O coBlaylaer Cc HayaJIOM KOOpMHAT. 

HasoxkuM Tenepb cielyroulve orpanvuenus Ha MoBesenne pemeHusa u(x) 
BOJIH3H TOUKH O. 

1. B Hexoropoi HenonHoi OKpecrHoctn G TouKH O dbyHKunA u(x) uMeerT He- 
MpPepbIBHbIe MPOW3SBOAHbIe NOpALKa p, Ipuyem pm. 

2. MDyHKuua u(x) B G yloBserBopser ypaBHenmio (1) B OOBTUHOM eMBIce. 

3. Bce mpousBozube u(x) nopayka m—1 YMOBJIETBOPAIOT YCJIOBHIO 

| Dve—1) u | ey! [x bd 

g — Wenoe HeoTpuiaTenbHoe, A— noctosHuag, |x| = yeas ee ee 
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4. Hexoropas nmpouspoguas u (x) nopaaKa p, 0O< Us <p, MMeeT paspbIB B TOU- 
Ke O. 

IIpH ykasaHHbIx mpeqnonoxenuax cipaBesaupa clefqyioulad Teopema. 

Teopema. LEcau ypaenenue (1) ne AganemcaA aAAUNMUUeCKUM UL p Ooc- 
MAaMOUXHO BeAUKO: p>P (m, n), mo p—p <n—1 npu n Hevemnom u p—w<n npu 
nN 4emHomM. 


n 
Yucao P(m, n) npu newemHom n /paeHo n—1, ecau Mz, U pasHo 


n—1 n 
m-- —-, ecau m> a: OAL “eMHolX nN 3HaLeHUe P(m, nN) npUuBedeHO HuoICe. 


$3. Hamerum ocHopuble stamp JoKa3aTevbcTBa TEOPeMBI. 
Jlemma 1. B6ausu mouxu O @ mouxax x, He NCHCAUUX HA KONYCe xa- 
pakmepucmuKk Cc éeepwiuHok @ O, pewenue u(x) OonycKaem npedcmaeaeHue 


u(x) = 0(x) + V(x), (2) 
v (2) =IKE—2), $@], (3) 
Vixy= a DEK (x). (4) 


0<1Rk| <q—n+1 


3deco K (x) — dyndamenmaanonoe pewenue ypaenenus (1), nocmpoennoe Oran 
vaccmampusaemoeo Kaacca ypaenenutii B. A. Bopoeuxoeo.m (°); apD? = 
= An,,...,#,0!*\/Ox...0xkn, |Rk| = ky +... + Rn, Ax — nocmosnanuie; [K (E — x), (6)] 
pHadenue dyxHKyuonana K(E—x) na qynKkuyuu v(e); v(—) umeem nxe- 
ipepolenble npouseodHole nopsadKa p—m+1 u omauuHa OM HYAA MOAbKO 6B 
»Onacmu R<|E|<(1+a)R, ede R u «— aw6ole Oocmamo4Ho maavle noao- 
CUMENbHOLE “UCAA. 

OmnocumenbHo p OonoaKumenbHo K yCcaosuam n. 2 npeOnoaaeaemca, umo 
9>n, ecau n uvemHo, u p>n—1, ecau n neuemno. 

| HoKkxasatreabcertsBo. Ilyctb @-,.(|/£|)—6eckoneyHo Aucpepenunpyemaa 
DYHKUHA, ONpefemseMad YCJIOBHAMH: ¢-,, = 0, ecu [EI <s —e; O,.=1, ecm 
P< I< Rs Gec=0, ecm |E|>(1+)R. Lonycrum eme, uTo g,, He 
PaBHCHT OT © Uo B OONacTH R<IE|<(1+)R,aBpoOnacTu o—e< lilo 
NOHOTOHHO m0 || usmensetca ot 0 go 1. Ilyctb ¢ cTomb Maso, uTo cepa 
‘]=o He fepeceKaeT XapakTepucTMyecKOrO KOHyca C BeplHHOH B TOUKe xX. 
Porya B OOmacTH |f|<o ctbyHaMeHTasbHoe peleHve K (€— x) ypaBneHus (1) 
BuIAeTCA aHamuTuyecKol cbyuKuuelil (°). 

| @yHKuMA u.., = Ud:,, YMOBNeTBOpAeT ypaBHeHuto Lu, =fe,o, THE feo 
eMeeT HenpepbiBuble B G Mpov3BOAHbIe Nopsyka p—m-+1 u ormMua oT Hy- 
ld TOMbKO B OOmacTAXx o—exli|<oc un R<|f}|<(1+a)R. Honoxum 


a 1)"F..6= ff. , +9, rae } copnanaert c (— 1)f.,. B oOmacTH R< IE] << (1+a)R 
f BHe STOM OOnacTH paBHa Hyso. Tlomp3yacb onpeyemtenuem yHamMeHTaJb- 
oro pellleHua, HMeeM 


u(x) = te, 0() = [L (Ge) KE—2), Hae] =(— DIKE 2), fee @ 
}, CJIEOBaTeJIbHO, 


u(x) =(KE—x), $Ol+1KE—>, ft. ©I- (5) 


| Ileppoe cuaraemMoe B Mpapot uacTH (5), BBUAy aHammTuuHocTu K (§— x) B 


)SmacTH o —e < |&| <9, MpefcTaBsiaeTcA MHTerpaJioM 


\ K (E —x) Luzodl. (6) 
o—e< 


lE|<o 


Tlocuie uHTerpupoBanusa mo uacram (6) NepexoAMT B uHTerpas Mo cdepe gj =o 
oT OwMHeHo dopmer M {K (£ — x), uw (&)}, comepxallen MpowsBoAnble K(E—x) 
vu u(€) No nopazKka m— 1. 

Pazaran K(€—x) B pag Telinopa oKxono TouKM €=0 uM ycTpeMilad o K 
HyJHO, Mouyyaem cbopmyvit (2), (4) BlomHe aHoJorMyHO TOMY, KaK B (°) 
(cp. 163) nomyyeHo pa3oxKeHve rapMonMuecKOl (PyHKIMM BOM3H M3OsIMpOBaH- 
HOH OcoOOM TOUKH. 

Jlemma 2. Pynkyua v(x) =[K(E—~x), Y(—)] umeem @ noanou oKpecm- 
Hocmu G mouku O nenpepoleHole npouseodnble nopAOKa p—Nn, ecau n 4emHo, 
up—n+l, ecau n Hexvemno. 

Tloxa3aTembcTBo sieMMbl 2 TIpOBOMMTCA MyTeM UccseqOBaHuA CpopMyubI (4) 
pa6otp! (°) ua K(x) ¢ yyeTom ruiaqKoctm $(€), yKasaHHol B siemMe 1. 

Jlemma 3. ITycmo n HeuemHo u p> P(m, n) (onpedeaenue P(m, nN) 
ch. 6 MopmyaupoeKe meopemot). Toeda V (x)=0. 

Jit WoKa3aTesbCTBa JICEMMbI 3 MbI MccuIeqyem Mopesenue V(x) BOM3H HeOCOOOL | 
TOUKM KOHYyca xapaktepuctuk I(x) = 0c Bepmunol B TOuKe O aHaJOrM4HO) 
TOMY, Kak W3yyaeTca acumuToTuka K (x) B (°). Ecau V (x)==0, HeKoroppie} 
mpovspoquple V(x) Heorpannuuenbl! BOmu3sH KoHyca T'(x)=0. To mpHBo-) 
MT K TIpOTMBOpeyHIO Cc paBeHcTBOM (2) H ycTaHoBNeHHOH B JiemMMe 2 rulajq-| 
KOCTbIO. U(X). | 

3ameuaune. Kak nokasano B (°), acumntoTuka K (x) BOM3M TOUKH Xx’, 
lpuHalviexkaiuei KOHycy xapakTepucTuK I'(x) = 0, 3aBHcHT He TOJbKO OT ™ 
Wm, HO elle OT YeTHOCTH HekoTOporo wWesloro uucia k, XapakTepH3ylousero 
pacnojoxKeHve JMHUM KpHBU3HEI KOHyca L(w) = 0 B TouKe w’, JBOHCTBeHHOH | 
TouKe x. 


Jlemma 3 cnpapeqiuBa wu Ala veTHoro Nn, eCJIM XOTA Obl JIA ONHOH TOUKH 

x* uvclio k HeyeTHO, TaK KaK COOTBETCTBYIONIMe MpOu3BoaHble K (x) HU B 3ITOM 
A 

caryyae HeorpaHuyenbl. IIpx strom P(m, n) =n, ecm MK 35> Hl Pim, 1) = 


1 
Sy 

Conoctapaaa semMpr 1, 2 u 3, NonyuaeM foKa3aTeJIbCTBO TeOpeMbI JIM] 
HeyeTHOrO f, a Take JIA ueTHOrO MN Mp YCJIOBHAX, yKa3aHHbIX B 3aMe 
yaHHun. 

§ 4. Cnyyal, koran uerHoe uw, KpoMe Toro, k fa BCexX TOUeK x* TaK-| 
*Ke ueTHOeR, MPHXOMUTCA paccMaTpHBaTb OTZebHO. B atom cstyyae OcoOeHHO- 
ctu K (x) MoryT HMeTb YMCTO CHHIYJIApHbI XapaKTep (6-cbyHKIMA U ee MpoH3-; 
BolHble). Ilostomy MeTO, MCHOJb30BaHHbIN JlJId WOKa3aTesIbCTBa JIeMMb! 3, 
IpHMeHuTb Hess. J\vis aToro culyyad poub JeMMbI 3 urpaeT B MOKasaTeJb- 
CTBe TeOpeMbI cJleqyloulad sIeMMa. 


Jiemma 4. Ecau p docmamouno eeauko (p> P(m,n)), mo V(x) seasem 
CA aHaAumuU4ecKolL qynKyuel 6 nNoAKO oOKpecmHNocmu G mouKku O. 


Jiemma 4 loKa3biBaercst Cc MOMOLIbIO MeTOJa cilycKa NO YvcAy HesaBHcH- 
MbIX TlepeMeHHbIX. M3u1l02%KUM uelo LoKasaTespceTBa. M3 memm 1 u 2 caenyer, 
yTo V(x) OONaqaeT m060H, CKOJIb yroMHO BbICOKOM rulaKOCTbIO B HenowHon 
OKPpeCcTHOCTH G, eCIM p AocTaTouHO BeMMKO. OTOH we TaRKocTbIO O6sasae4r| 
CYMMa YJI€HOB OMHOH WM TOM Ke CTeMeHH OMHOPOAHOCTH, BxoAaMUx B V (x). 
IlostomMy octatouHo paccmoTpeTb cayyali, Korgqa V(x) ecTb ofHopofuas 
byHKIAA. 

Ilyctb W, = D*V. Unrerpupya Wa no BceM mpaAMbIM c duKcvpoBaHHbiM 
HalpaBJIAIOWlMM BeKTOpoM J, MoslyyaeM OMHOPOAHy10 (byHKUMIO Z,,;(x), creneHH 
KOTOpOH 6yeT oTpuilatemuol, ecm |e] ocrarouHo BesmMKO. Z,,7(x) yRoBueT- 
BOPxHeT HeEKOTOPOMy ypaBHeHuto Bua (1) c 4MCIOM HesaBHCHMbIX TepeMeHHEIX,| 
papupmM n—1. Ecam sro ypapHeHue yyopmeTBopseT ycnopuam nn. 2, TO 
Za,,==0, Tak Kak Teopema 1 joKa3aHa Jia HeueTHoro n’ =n— 1]. Beneq4 
CTBHe OOUlMX cBOCTB aireOpawueckHxX NoBepxHocTeli Takux HarpaBueHuit 
OKa3bIBaeTCA BOCTATOUHO MHOFO JIA TOrO, 4TOObl MOXKHO yTBepxXaTb, yTO UH 
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tl 
=m+ sana ecw m > 


( 


i! 


Terpan oT W, mo smoOoli runepnocKocru paBeH uymo.' Orcioqa caenyer 
M), crp. 132), uro W.(x)=0, 7. e. V(x) ects muorowien. 

Cymmupys ycuJloBus, HaJlaraembie Ha p B xXOfe MoKasaTesbeTBa, Noyyaem 
Smlefyrouree 3HayeHve Yuan P(m, n): 


~~ 


P(m, n)=m+n+ P(m, n—1). 
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7. M. 9AAYC 
O NPMHUANE MPEAEJIbHOrO NOrJIOWEHHA | 


(IIpedcmaeaeno axademuxom B. H. Cmupxosoim 18 XII 1958) 


1. PaccmoTpHM ypaBHeHHe 3JIMNTHYeCKOrO THIIAa 
au’ . | 
gus — S) a (ang) + au= + Fle) (1) 


B OecKOHeYHOH OO6sacTu Q TpexMepHoro Mpoctpanctsa KR Mp KpaeBoM yCJIOBHY 
U Ir = 0, (2 


rye I’ —rpanuua o6nactu; }—TOUKa HelpepbiBHOrO CieKTpa Hallero onepa-| 
Topa, paccmMaTpyHBaemoro B L,(Q). IipwHuun mpefetbHoro NorsomeHuA co-} 
CTOMT B TOM, 4TO pellleHHeM KpaeBoH 3ajjaun (1), (2) HasbiBaeTcA Tipezen pu 
e— +0 (uau npn e——0) Toro pelieHua ypaBHeHna 


gu=(h+si)u+f, (3) 


KOTOpoe YAOBeTBOpxeT ycoBuio (2) u MpuHaqeKut Ly. IToT mpHHuNN Tpe- 
6yeT o6ocHoBaHHaA. MMenHHoO, culefqyeT JOKa3aTb, YTO YKa3aHHbIH pees cy- 
WlecTByeT HW ABJIAeTCH pellieHHeM 3ayaun (1), (2). A. T. Caeuukos B cTaTpax 
(1,2) Mpopes STO OKa3aTebCTBO Id ypaBHeHua —Au=du+f B cuoe 
Mexky JBYMA NapaJWIeIbHbIMH ITJIOCKOCTAMH MW B 6eCKOHEYHOM LMHINHApe. 
A. A. Tlopsnep B cratpe (3) paccmorpesl cayuai ypapnenun — Au + qu = 
=)hu-+f Bo Bcem mpoctpanctse R. IIpu stom dynKkuua g(x) mpeznonaranach 
HelIpepbIBHOM HM yObIBalolleH Ha OeCKOHeYHOCTH Kak r—3—*, rye a > 1/s; r — pac-- 
CTOAHME OT TOUKH X JO Natasa KOOpAMHAT. B uHactToslleH 3ameTKe pacemar- 
puBaetcs culyuat oOacTH C KOHeYHOH pannel, a TakxKe culyyai, Kora 
OeCKOHeYHad YaCTb OOMACTH ABJIACTCA IHJIMH POM. 

ByjleM tpeqnouarath PyHKUMA Qj BeLLECTBeEHHbIMH, OFpaHHYeHHbIMH UH He-: 
MIpePbIBHO uchpepenitHpyeMbIMH B Q-+T, dynkunto g — BelllecTBeHHOM, orpa-| 
HMYeHHOK wu v3MepuMoi B®, dynKuuto f — Upwnafviexane Ly(Q). Kpome 
TOTO HaM MOHafoOsTcA uM Apyrve MpefnojoKeHua 06 9TUX CyHKIMAX, KO-j 
TOpbl€ YKa3aHbl HMKe. 


BpeyleM HekoTopple KJlaccbl dbyHKuui. Ilycts Ws? — xaacc (PyHKWMH, KaxK-- 
Wax U3 KOTOPBIX qUpenencua B Qu B moO0H KOHeEYHOH BHYTpeHHeli Nosobsa- 
ctu Q’ npnnaqnexut WS (2). IIpocrpanctso Dy onpeyeiuM, Kak OGBIUHO,| 
3aMbIKaHHeM B MeTpHKe wy MHOXKecTBa (YHKIUMH, OOpaulaiomuxca B Hy ab 
B MlOrpaHHuHBIx NoocKax. OOosHayum uepes S, ccbepy paguyca p c lWeHTpom) 
B Hauyasle KOOPAMHAaT, a uepes {2,—MHOxKeCTBO BCeX TOUeK H3 Q, JeKAULAX | 
BHyTpu Sp. BBegqem Kulacc (byHKuuli Dy creqyioniuM o6pa3som: dyHKuna cun-| 
TaeTCA TIpHHaviexauelt Do, ecm ona penne ene B Q nu cyuecTByeT TaKas) 


NocseqoBaTebHOCTh syHkuu ba € WL”, oSpamatomuxca B HYJlb B norpanny-, 
HBIX lOJIOCKaX, YTO B mMoOo OOacTH Q, uMeeT MecTO ¢,—> B MeTpUKe; 


008 


WS? (Q,). TlonoKxum © =D) WY w onpenenum Ha (pyHKuMAX PED gucdpe- 
PeHUaIbHy!0 Oepaluio G Cc MOMOMIbIO paBeHcTBa Ge = go. 3ameHuM Tenepb 
KpaeBylo 3aqauy (1), (2) ypapHenvem 


Gu =u + f. (4) 


Byqem rosoputh, uTo MoceqoBaTesbHOcTS (byHKUMH ©, € D cxoquTca B CMbICMe 
(M) kK dynKuuu 9, ecau $n—> B OOOH KOHEYHOH BHYTpeHHe nooblacTu 
Q’ 8 merpnke WY) (Q’) u, KpoMe Toro, %,—>9 B moOoh Q, B MeTpuKe 
gy (Q,) (ovepuquo, uTo torga ~€@). Onpeyenum xKaace dyHKuni F tax: 
PEF, ecm pE Do Nf WS u gp€L,. Onpegenum Ha F onepatop G, paccmar- 
pHBaembIw B Ly, C MOMOLIbIO paBeHcTBa Gp= gy. MoxHo foKa3aTb, uTO 
G — camoconpsxeHHbIi onepatop. Kpaesyro 3ayauy (3), (2) 3amexum ypaBHe- 


aneM 
| Gu = (i + 8i)u + f. (9) 


M3 camoconpaxenHoctu G cileqyer ofHO3HauHaA paspellMMOCTb 39TOrO ypaB- 
HeHuA Tipw e= 0. 

2. IIpeqnouoxKuM cHayaa, TO cyukecTByer Takan cepa S,,, 4TO BCA 
paxuua I nexur Buytpu S,,, a BHe S,, HMeIOT MeCTO ay=58y, |g (x) |< cyr-2-*, 
VT (x)|<cor—8-8, rye a>1/6, B>0, cye>O—nocroaunpie. V3pectuo R(4), 
Avo Torjja Bce TouKH } >O saBAIOTCA TOUKAaMH HellpepbIBHOrO cleKTpa ore- 
daTopa G, a pH A<CO chlexTp yucKpereH. O6o3Hayum uepe3s A MHOKeCTBO 
BCeX MOJIOKUTEIbHBIX h SABJIAIOUIMXCA TOUKAMUM HelIpepbIBHOCTH CleKTpPaJIbHOli 
DYHKUHH oOlepatopa G. 
| Teopema 1. IIycme }€ A; moeda cywecmeyem He 692ee OONO2O pewe- 
1uUA ypaeHenusn (4), yOoeneméopst0Leeo YCAOBUIO UZAYLeEHUA 
ae 2 
lim | | — i Viw iS. (6) 

So 


e—>0CO + 


| Teopema 2. ITycmp K}EA; mozda pewenue uz ypaenenua (5) npu 
k—>-+0 cmpemumca 6 cmotcae (DM) K dynkyuu u, ABAAIOLWeLICA PeWenuem 
Jpacnenusn (4) u yOoeremeoparoweti ycaosuro (6). 

_ ius WoKkasaTebcTBa YyCTaHOBHM CHauasia paBHOMepHy!o M10 © orpaHH4ueH- 


uj ee do 
tii) pel epee 


iia © > 0. Jlonycrum mpoTuBHoe; Tora JWI HeKOTOPOM MOCe,OBaTebHOCTH 


I; 


bn—> +0 umeet mecto /(u;,)—>0o (HWwKe MHAeKC N OlyckaeTcs). Touoxkum 
oe [1 (ie Wael tte, Fonma 1 (Oe) ali, MG (Wes) Ne eet) Cent Le CAR AR Orcto- 
a C MOMOLIbIO H3BECTHBIX HHTePpaJIbHbIX OMCHOK JIA MPOH3BORHbIX pelleHun 
VpaBHeHHH 9JVIMITHYeCKOTO THIa TOJYYHM, YTO M3 TMOCefOBATeJbHOCTH V- 
MOXHO BbIJeJIMTb TMOMMOCMeOBaTeJbHOCTb, CxOfauLyioca B cmbICJe (M). IIpe- 
\ebHaa PyHKUMA Vv 6yfeT YAOBJeETBOPATb ypaBHeHHIO 


Gu = hv. (7) 


-lajiee oka3bIBaeTCA paBeHCTBO 

UC eaan be (8) 
}aTeM yCTaHaBsuBaetTcs, uTO (pyHKI\Ma UV yoBeTBOpseT ycuoBulo (6). V3 (7) 
; Teopembl 1 cueqyeT, uTO v=0, uTO IpoTHBopemuT paBeHcTBy (8). Tem 
aMbIM loKa3aHO HepaBencTBo J (u.)<c3. C MOomomtbIO STOrO HepaBeHcTBa 
[HAJIOPHYHBIM OOPasoM JOKAaSbIBaeTCH BOSMOXKHOCTb BbIJeNeHHA U3 Ue MOCMeENO- 
[ATeIbHOCTH Ue,,, THC &m—> +0, cxogaulelica K peulenuio ypaBHenua (4), 
| oBseTBopsioniemMy yculoButo (6). B cusy Teopembr | WouyYHM CXOJMMOCTD U- 
[pu e— + 0. 
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Teopema 3. I YCMb BCE MOLKU NPOMEICYMKA Ah b,¥2ede a > 0, npu- 
nadaencam A. Ilycmo u = u(x, 4) —nocmpoennoiti eviuie npedenr Uz, paccmam- 
puedemolll Kak gynkyua x u hk, ede x€Q, KE[a, 6]. Toeda Oana A100 oul 
KOHeUMOlL BHYMpennetl nodobaacmu Q’ cytuecmeyem maka NocmoAKHAA Cy (Q"), 
umo Ona AMOK dy Ud, us la, b] u Onn Bcex x EQ’ umeem mecmo Hepaeencméo 


BS |O vi 

| u(x, he) — ua (4, Mi) |Kealde— A |, (9) 

COC ols 
PaccMoTpuM Tenepb pyro UpHHWHM, C MOMOMIbIO KOTOPOTO BbIfeIAeTCA 
ompejeleHHoe pellieHve ypaBHeHua (4) —TUpMHMn WpefesbHOH aMIJIMTY]bl} 
CormacHo STOMy TIpuHmMny pemeHwem sagauu (1), (2) HasbIBaeTcA Mpeqey 


lim we’, rye w(x, t) —peulenue cMemanHHol saqaui Jia ypaBHenua 
+> +00 


Se ee 


IpH KpaeBpix ycnosuax (1), (2) M Mpa HYJIeBBIX HavaMbHbIX YyCNOBAAX. ITOT 

npwnuan Opi chopmysupopan A. H. Tuxonospim uw A. A. CamapcKum (?)) 

O. A. Jlaqepxencxaa (°) mpopena o6ocHoBaHHe B Cilyyae, Kora g = —A + q; 

Clea A 
ByfemM JONOMHUTeMbHO MpesnodaraTh, 4TO (byHKUMA q(x) HeOTpHaTeJbHe 

Bp Q mw TOMKJecTBeHHO paBHa HyJIO BHe HekoTOpoH cdeppl. Torga oneparop 

He UMeeT COOCTBCHHBIX 3HAYeHHH. C NOMOMIbIO TeOopeMbI 3 MOKAa3bIBaeTCA: 
Teopema 4. Ilycmo w— petuenue ypaeHeHua 


2 4 im 
ce + Gw = fet¥®, 


yooeremeopsuroujee HQAUANGHOLM YCAOBUAM 


w| a dw | 3 
t=0 = Wh» di Ba = Ups 
20e h>0; MyAKyuu yj U Yg OMAULAOL OM HYAA AUULb 6 HEKOMOPOLL KOHCYHGE 
nodo6aacmu, npurem 4, EF, n2€Do. Toeda @ smboti mouxe x €Q umeem mecm| 
paeercmeo 
lim we? V%* — w(x, d). 
t+-+too 


3. PaccmoTpHM B lpoctpaHcTBe R MNepeMeHHbIX X,, Xo, X3 OONacTh & 
cocTosilyio w3 yByx yacTteH Q, u Q,. Uactb Q, mpeqnonaraetca KOHEUHC! 
(T. €. COfepxUTCA BHYTpH HekoTopoH cipeppl). Uactb xe Q, npesctaBlae 
coOoH MouyOecKOHeYHbIM UMIMHIp x3 >0, (x1, %, O0)Et, rye t— kOHeUHAal 
muiocKkad OOsacTb, pactosoxKeHHaa B MWIOCcKOCTH x3 = 0 mu mMerollad rpanuy 4 
Bygem mpeqnomarath, uT0 BQ, g==f=0, ay=6,;. O6o3sHauuM yepes pg | 
Ge COOCTBEHHbIe SHAaYeHHA H COOCTBeHHbIC (YHKUnHH AByVepHOrO oOleparopt 
Jlanuaca Ja oOONacTH t Mp KpaeBoM ycJIOBMM ¢,» |, = 0. M3Bectuo (7), 4 
cleKTp omepatopa G jMCKpeTeH JieBee TOUKH Lt, MU HeMpepbIBeH mpaBee 9TO 
TOUKH. O6osHayuM yepes B MHOKeECTBO BCeX TOUeK HellpepbIBHOCTH CHeKTpas 
Hou (PyHKUMM onepaTopa G, He COBNaaloulMx HH C OHO W3 TOUeK Lp. 

_ Teopema 5. Ilycme }EB; moeda pewenue uz, YypaeHenusn (5) npr 
e->-+ 0 cmpemumcsa 6 cmoicae (DY) K HeKomopomy peilenutio ypaenenus (4| 

Teopema 6. Ilycmo a<hkh<b—npomeocymok, ece mouku Komopo 
npunadrencam B. Toeda umeem mecmo ymeepoicdenue meopemot 3 npuo = 1/ 

PaccmoTpuM Tellepb yacTHblli cmyyai, Korgqa o6nacts Q yyoBneTBopa 
CJIELYIOMLMM YCAOBMAM: 

1) Beskaa npamas, napaniembHad OCH X3; MH MMeIOUad OOMLyIO TOUKY C | 
nepecekaeT I’ B OfHOM H TOMbKO B OJHOM TOUKe. 

2) Ee rouka (41, ¥2, %3)€Q, To (%;, x, 0) Ee. 
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3) Hosepxnocts [ yBaxKyb HempeppiBHO AUudpepentupyema. 

Teopema 7. ITycme o6aacme 2 yOoeaemeopaem ycaoeuam 1), 2), 3) u 
cwody 6 Q ay=s;, q=30, npuuem f==0 @ Q. Toeda onepamop G xe 
imeem COOCM6eHNOIX 3BHaYeHU, U YymeepaxcdeHUe meopemol 5 Umeem mecmo 
ypu siwoom . Kpome moeo, ymeepocdenue meopemot 6 umeem mecmo das 
uwodoeo npomescymKa fa, b}. 

_ C MOMobIO STO TeopeMbl fOKa3bIBAeTCH, YTO JIN paccMaTpuHBaeMoro 
{aCTHOPO C/IyYad CMpaBe MBO YTBepxKeHve Teopemb! 4. 


Tlocrymusto 
10 XII 1958 
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THIAPOMEXAHHKA 


A. APbIHOB 


YCTAHOBMBIIHECA PEJIATHBUCTCKHE TEGVEHWA FA3A 
C OCEBOM CHMMETPHENM (BHXPEBOM CJIY4AN) 


(ITpedcmaseaeno axademukom JI. H. Cedoewim 12 XII 1958) 


McxoyuM H3 PeJIATHBHCTCKOLO 3BYKOBOTO YpaBHeHHst | 
ik aa ee eee 1 
E os ( = 1) wu | a O4l'se) = 0 (I 


H BHUXPpeBOTO ypaBHeHiA 


rye v;—lcepgockopoctb (1), ¢ — SHTPOMMA eHHHUbI OCTATOUHOH SHeEprHH. — | 
Mopmysia (2) aABAseTcA WHBapHaHTHOH. PackpbIlBad IIPHMeHHTeJIbHO K Ha 
uemy curyyaro (1) u (2) H Momb3yaicb cuMBOJIamMH KpucTotbelia AA WHINE} 

JIPHYeCKHX KOOPAMHAT X1 =X, X2 =f, X3 = 9, MOMYUMM: 
ot 


og is BIT = i Dae ee 


OUg 


= 
1 2% 2 Le 
u rou Ui iee 0, 
ou Ou (ol) ee 
0 0 2 1 si se z a ( 
"Ox c om a TS =, 
ov OU2 ou Ov: Oo | 
2 OA aie fl Z 1 Ce i ES 
B je as * 3) a ae | r or 0, | 
10 We oe =0) 


Az (= 1)" — LayeBaes bettas C= (<—1)u#* — Lo 
D =(— — 1) atu’, = (= -. 1) (ve. mien E = (= — 1) ue? | Vol. 
K cucteme (I) qoOaBHM yCJIOBHA TOJIOCOK: 

= dx +—2 o dri dv, 

_ pagan 2 dr = dv,, 

a Seer ae dr = dv», (l 
2 dears ge Cr = 00, 


3 te 4 Hao ds; 


JI cocTaBseHua xapaktTepucTuuecKux ypaBueHuit cucrempr (I), (II) nago 
MpwpaBHATb K HyJIO onpefesuTelb Ov, /Ox, Ov,/Or, dv,/Ox, Ov,/Or, Ove /d 
9v2/ Or, Ovg/Ox, Ov/Or, Jog / Ox, Ac | Or: ¢ # ere Rage 


0 OR cAP eB Be Ge kD aK 0 0 
BS Fie no OTOL GOaKfOnb TOY <0, 000 TO 
—u® 0 O- ue —w 0 —uw 0 T 0 
O —u 0 —w yl 0 OQ -sue On 
0 0 0 0 0 Oe ae © 0 
itll dries (eR Or mtaat OaninemigyG. ,Q6\00..|. 00% 
0 Wy Che ae 0 0 0 0 0 
0 0 On Gime dry 40 0 0 0 
0 0) 0 0 0 Oke ip 0 0 
0 0) 0 0 0 0 0 Omieds. iar 
PackpbiBaa, MosyuuM 
dr ——_— 
(wdr—uwdxye=0, 2=445)VR—AC. (4) 
Takum o6pa30m, 
dr il SS 
ig@-ba) = = (B+ V BAC). (5) 


TlopepHem ocw koopquHaT Tax, uToOn tg§=u,/u,y; Torgqa u3 (5) u (3) 
1OJlyuHM TaHreHc yruia Maxa B MepHyHNaHHOW MvocKocTu 


Wrest (6) 
we 
1 
Pomemaaqile <a tas Wis 
a 1 is ie 2 - dp x 
Poa i age an Mesiicgers Te) (7) 


Is — quddepenuuan co6cTBeHHOorO BpemMeHH (C = 1). 

ByOJb XapakTepHCTHK JOJDKHbI CYULECTBOBATb JIMHeHHbIe COOTHOWIEHHA MexK]y 
(ubdepenttnanamu duo, dv;, dvs, duv3, do u ds. Ilocnequne novlyuaroTca WyTem 
(pHpaBHuBaHHsA K HYVJIIO BCeX OCTAJIbHbIX OMpefesMTeNeM CHCTeMBI. 
 JJpupapusem xk HYyJIO onpeeuMTesb, NOMYYeHHbI 38aMeHO YeTBepTOroO 
ToNOUa OCHOBHOFO OMpesesMTeIA CTOMOWOM CBOOOAHBIX WJIeHoOB cucTembI (I), (II): 


O70" A =] 8B CoD rare. nae) 


(et ee 0 0 0 0 0 0 0 
—u 0 0 Or? 0 8 Orel 0) 
0 —xv O 0 ui 0) Ope—t? Oe 
0 0 0 0 0 Oe Be 0) 0 agi 
dg? dr" O° da; OUP OTEK ORR OO ea 
0 0 ax do; 0) 0 0 0 0 0 
0 0 Oy ahi, “eke teh 0 0 0 
0 0 dvz 0 Or woke hr 5 0 
0 0 OPRedc™ 20 0 0 OMe Ge eT 


Torga upu utdr—u?dx “+0 
1(F dx — Adv) (4) + (Au? dv, — Bu? dos — Fu? dx + Du? dv; — Ku! dv, — 
= Buy dv) — Cu dv, + BT ds) ae + C (tg dUg + u? dd, 4+- u8 dus; — T ds) = 0 
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vg 
(— Bup dx dr + Cup dx?) dvy + (— Aut dr? + Au? dx dr) do, + 


+ (— Cul dx dr + Cu? dx?) dug + (— Bu? dx dr + Du? dx dr — Ku! dx dr + 
+ Cu? dx?) dog + (TB dx dr — TC dx*) do + (Fut dr? — Fu? dx dr) dx = 0. 


Tloqctapiaa 3HayeHe dr | dx v3 (5) HW 3Ha4ueHHA Koa(p(puldeHTOB u3 (3), 
nlocule HeKOTOpbIX Ypowlenvit NosyuMM Byoub suHu Maxa MepHquaHHon|} 
TIIOCKOCTH 

dv, cos (8 = a) du, sin (8 =F a) = 


cos a us — uv? sin? Caaf 


at dvy sae — doz + T do) 


rae ds—aulemenT fyra smnua Maxa B MepuguaHHow muiocKocTu. OcrTaJbHble} 
MOOouHbie ONPeAeNTeIM B JaHHOM CJIyyae TakxKe PaBHbl HyVJIO. | 
C ypyrok cTropoubl, ypaBHeHus 


dv 2 OU (oley Oc 
=U sa twa Hea twa = 0 


a 


‘Ou 
ee SO! 2 
u meet ul ax 


(cm. cucTtemy (1)) NoKasbIBaioT, YTO BJOJib JMHMH TOKa 
dvy — 0, dvs = 0, dc = 0. (9) | 


Unaye roBops, BOJb JMHAM TOKa NOCTOAHHbI YjleJIbHai SHTPOIUA o, KOH- 
cTaHta BepHyJ0u 
i 
iif — Uo — SSS 
‘ Vi—w 


(Ww — MOJYJb OOBIKHOBCHHOM CKOPOCTH) H WHPKYJAMHA TpaHcBepcawbHOM MmCeB- 
JOCKOpocTH. 


Mopmysa (8) aHasloruyHa KsaccMyueckoH dopmysie, HO BMecTO OObIUHO!! 
CKOPOCTH 3f{eCb CTOMT IceBAOCKOpOCTb 


U; = JU;. 
IIpu npeyenbuom nepexoge J— 1 nomyuum cooTBeTcrBylomue KlaccHueckHed 
cbopmyvibt (7) QWia cualyyas 
. : wm? 
ig = i+ oo a Const la Dar "== Cons: 
B culyyse MepeMeHHBIX I Un ig PesyIbTAaT, BOSMOXKHO, ABAACTCH HOBLIM 1 Hust 
KJIaccCUueCKOH Ta3s0MHaMuKH. 
_ if 4 iN 
Bb cyyyae felicTsutTesbHoro yruia Maxa, T. e. mp a he l, c n@ 
ie 


MOLIbIO TOJIyaeHHOH CHCTeMbI XapakTepHcTuyecKkuxX ypaBHeHuli 3agaya Kom 


WM KpaeBble 3aylauw TeEOPHH YCTaHOBMBIUMXCA TedeHHH pelWwaroTcr OObINHBIM Mey 
TOJOM XapakTepHvcTHK. 


KaOapauno-BaskapcKnit Toctynuao | 
rocyapcTBeHHbIli yHUBepCcuTeT 10 XII 1958 


UMTHPOBAHHAA JIMTEPATYPA 


1O.U. Opaukas, MOTO, 31, w. 3 (1956). 2H. E. Kounu, HA. Km 
iy, Ink hy Oa Teopernueckaa THAPOAMHAaMUKa, 2, M., 1955, \cips, 186: 


Wornzagn Akanemun HaykK CCCP 
1959. Tom 125, Ni 3 


PHIPOMEX AHHKA 


A. C. MOHHH 
K TEOPHH JIOKAJIBHO-H30TPONHOK TYPBYJIEHTHOCTH 


(ITpedcmasaeno axademuxom A. H. Koamozopocuim 24 XII 1958) 


| A. H. Kommoropos (',”) BBel NOHATHe MOKaNbHO-H3OTpONHO TypOyseHT- 
J HOCTH, ABMBIUeeCA OCHOBOH WIA pasBUTHA B MocMeLylowlMe rogbl Teopuu Typ- 
j OYIeHTHLIX JBUXKEHHH AKHAKOCTH M WIA pelleHusd pala BaxKHEIX NpakTHYecKuxX 
}3aqau. B sametke (7) A. H. Koumoropospim faHo AMHaMuyecKoe ypaBHeHHe 


dr 


Diy — 6v = — Ser, | (1) 


“wrpatouee (yHAaMeHTaIbHy!O POb B TeCOPHH JMOKAJIbHO-H30TPONHOH TypOy- 
@eHTHOCTH (vy — KOSDHUHEHT BASKOCTH; ¢ — CKOPOCTb JMCcCHNayuN Typby- 
wIeHTHOH aHeprun; Dz; ux Dy;; — nposombuble CTpyKTYpHble PYHKIMA MOA CKO- 
}pocTu BToporo HM TpeTbero NopsyKa, cM. HuxKe Popmyvipt (10), (11)). 

/  Oguako ypaBuenne (1), a Takxxe HekOTOpble Apyrue copMywbI Teopuu JO- 
KaJIbHO-H30TPONHOH TypOyseHTHOCTH (HampHMep, dopmMyvia (11) HHxKe) Mo cux 
nop He NoOsaBasMCb AKKYPaTHOMY BbIBOLY, H WIA UX NOKa3ZaTeIbCTBa MPHXOsH- 
NOCb JlOMycKaTb, YTO TyPOYJICHTHOCTb ABJIAeCTCH HE TOJIbKO JIOKAJIbHO-H30- 
TPOMHOH, HO M MpocTo u30TponHoH (cM., Hampumep, (*-*)). Ho qua TypOyseHT- 
HOCTH B MPpHpOAHbIX YCNIOBHAX TaKoe JONyWleHHe B OOJIbINMHCTBe CJTyuaeB CO- 
BepUIeHHO HeMpHroxHO, B TO BpeMA Kak (OPMYVJIbI TEOPHH JIOKaJIbHO-H30TpON- 
}HOH TypOyMeHTHOCTH MomyualoT SMMMpHyecKoe NosTBepxyeHue. Hue npesa- 
IraeTcH MOLxXOX K TeOPHH JOKaIbHO-H3OTPONHOM TypOyeHTHOCTH, MO3BOUIAIO- 
WUHH Comee AaKKYPaTHO BbIBECTH H3BECTHbIC Pe3yJIbTATbI H NOMyYaTb HEKOTOPIe 
HOBBIE. 

Tlyctb S— HenoypwKnasn («aOcouoTHaA») CHCTeMa j\eKapTOBbIX KOOp/M- 
HaT Xj uz; = u;(x, t) — KOMMOHEHTEI CKOPOCTH JIBAXXCHHA KHJKOCTH B CHCTe- 
ime S; Xo;(t) — KOopqMHaTbI HeKOTOpoli dukcupopaHHOl 2%KHAKOH yacTunDl A 
i(BeJIMYHHBI, OTHOCHIMMecd K TOUKe Xp, CyfeM oO603HaYaTb MHJeKCOM HyvJIb). 
(Bpeyem nofpuxuylo cuctemy S* fleKapTOBbiIX KOOPAHHAaT 7;, Hayaslo oTCUeTA 
(KOTOpO JBYXKeTCA BMecTe C 2KHAKOM uacTuuel A, a OCH KOOpy_MHAaT Napas- 
NJI@JIbHbI OCAM CHCTeMBI S: f; = X;— Xoi(t). KOMNOHeEHTbI CKOpOCTH JBM KeHKA 


DKVKOCTH B cucteme S* o603HauHM v; = U;(r, t) = Uz; — Ug. 

| B cayyae HecxKnMaemoli xMAKOCTH (0U./OxX, = 0, a NoTOMy U Ov,/dr,=0), 
| paccMOTpeHHeM KOTOPOrO MBI OrpaHwuUMcs, ypaBHeHHA PH{pOMMUAMUKN COfep*Kat 
(KPOMe CKOpOCTH ellie JIMUIb OfHy XapakTepHcTHky P = p/o (p — laBulenue, 
fo — IJIOTHOCTb). TypOyseHTHOCTb OyfleM HasblBaTh OKA bHO-H3O0TPOT- 
Biro i, ecJIM JIA 3HAUeCHMH OTHOCHTeJIbHBIX CKOpocTel v;(r, t) HM pa3sHOcTeH 
IP (r + xo, 1) — Py Ha MO60OM KOHEYHOM MHOXKECTBE TOUeK (fe, te) ompejjesieHbl 
| pacnpeyenenuxn BePOATHOCTeH, IIpH¥eM 9IM pactipejeseHHA He 3aBHCAT OT 
IBbiOopa 2xHAKOH yacTHb! A HW WHBapHaHTHbI OTHOCHTCIbHO OPTOPOHaJIbHbIX 
{peoOpasopanuli MCXOHEIX KOOpAMHaT x; MW OTHOCHTeJIbHO CABHTOB Ha OCH 
IBpemenu. Hye MbI OyyeM paccMaTPHBaTb BeJIMYHHbI U; H P—P, JMUb B 
PuKCHpOBaHHbIli MOMeHT BPeMeHH, Tak UTO yKasaHHble paciipeeeHA He OyAyT 


|3aBHCeTb OT BpeMeHH. 


4* o45 


Koppeaiuonnad TeOpuA JIOKaMbHO-H30TPONHEIX (PPyYHKUM TOUK TIpocTpau-. 
crpa passuta A. M. SIrmomom (8). PaccMoTpuM JloKaJIbHO-H30TPOTIHOe NOE | 
CKOPOCTH U; (x). [Ipu ecrecTBeHHOM IIpef{OO%KeHHU, UTO OHO He COJePpKUT Cwa- 
raemoro, JIMHeHHO 3aBHCallero OT x, MaTeMaTMUeCKHe OKHaHHA pasHOcTelt 
Uj (x) — (x—r) paBHbI Hywo (°), H BayKHeHIUHMH XapaKTepHCTHKaMM TaKUX 
pasHocteli OyAyT HX BTOPble MOMeHTbI — CTPpyKTYpHble PyHKIMH 


Diu (X35 fy To) = (uz (* + y) — ue (x + y — rl [4s (y) —ui(y —re)), (2). 


OOulMH BU KOTOPbIX JaeTca cdopmyson (°) 


C do (r 
Dy(tirinre) = \{ ee —e-) (1 08) dFu 0) Fae 
es jr wh (3) | 
dF y () = SE d@, (X) + (8; — 4) d@, (0), 


rye do (a= 3JIEMeHT ToBepxHocTu cdepbl La paguyca A; DM, (A) wu De (A) — Be-, 
ULeCTBEHHbIe HeyObiBalollve HelpepbIBHble CJleBa (PYHKUMM, YOBJeTBOPAIOUINe } 

¢ A2d@, (A) 
yCJIOBHAM Te cae 


YTO NO3BOAeT BbIPA3HTb HX Yepes CTPyKTYpHble (PyHKUMH C OMHHM apryMeH- 
tom D,;(0; r, r) = Dz (r): | 
| 

Diy (X}. (ay, To) = He [Dy (& te). + Dy (% — 4) — Dy) — Dg (%— ty + rs). (4)) 


Ecam mole cKopocTH u; COJIeHOMabHO (HeCKMMaeMaH 2XKHKOCTb), TO 
B (3) cnelyeT HonoxuTb d®D,(4)=0. pu stom c nomonprw (3) umm (4) 
HeTpyAHO NOyyHTb Popmyuly 


< oo. Cormacno (3) dyaKuun (2) CHMMeTpHUHbI NO 7 HU i,| 


OD sq, (1) 
aaa ea (5), 


o4 


PaccMoTpuM B3aHMHYIO CTPYKTYpHy!o (yHKUHIO cKOpocTH HM aBJeHHA, 
nlosyyaemyto M3 (2) sameHow u; Ha P. DyHKuua D;p peAcraBaaerca MuHTe- 


a; 
TpayioM, aHasoruuHbmM (3), HO dF ;p (A) OyeT uMeTb BHT = d®; (A). B cmyaae 


HeECXKHMaeMOH 2KUAKOCTH HeTpyHO yOequTbCA, TO cueMyeT TOJIO2KUTE | 
d®;() = 0, tak uro D;p TOKMecTBeHHO paBHO HYJIO: B HecxKHMaeMOli KU: | 
KOCTH Ppa3HOCTH CKOpocTeli He KOppeJMpy!oT C pasHOCTAMM JaBseHHit. 

Ja BbIBOMa JWHaMHYeCKAX ypaBHeHHii BOCTIOJb3yeMca TeM, UTO yCKOpeHne | 
B JaHHOH TOuKe NpOCTpaHCTBa NO OTHOUWICHHIO K MOABMXKHOM cucTeMe oTcueTa 
S* (OTHOcHTe/JIbHOe ycKopeHve Ww) paBHO pa3HOcTH «aOcouOTHOrOy yCKOpeHHs | 


®; U M€pCHOCHOFO YCKOPeCHUA Woy (ycKopenve cuctembt S” OTHOCHTeJIbHO S). 
3anullem w; B TepMuHax cucTempl S*, a W; U Wy —B TepMHHaX CHCTeMBI S:| 


esto, 00, aP GiPNaR 
Diss amt + Ve Or,’ Uy Sr Ox, + vAu; Wo = Ox; + vAotte:, 
rye A u A,y—onepatoppi Jlannaca m0 x; UH Xq,. 
Yuntpeas, uTo Au; = A(u;—ug) MW Aougg = —Ay(u;—U,), 3anuiem| 
PaBeHCTBO W; = W;— Wy; B Buse | 
00, 00; @Py ~— OP | 
Oh 8 8 ep Gey Oa SA Ao) ie — tea) (6) 


YMHOXKUM JeByIO YacTb 9TOrO pabeHcTBa Ha Uj; WM MpaBylo Ha WU; — Up; 
(= v;), pocuMMeTpupyem mo uHyeKcam i u j w UpameHHm onepalluio MaTe- | 
016 


B 


} MaTuueckoro omkufanna. Yuntppas, uto OD, /dt =0, a pasHOCTH cKopocTeli 


\) 
i} He KOppeJIMpyloT ¢ pasHOcTAMM JlaBNeHuli, u NOIb8yACb ypaBHeHHeM Hepas- 
sh 
| PBIBHOCTH Ov,/Or, = 0 u Tox ecTBOM aAb -+ bAa = Aab — 2 seca , NOwyaum 


| ONS Ov 
Ne 
OD;; Gyn Oe CUS Ol 
ae. = 2vAD,, — ye 8) SE of oj 
Ory Diy 2y Oe, OX, 2y LOREEN (7) 


re Dijp = 00 jUp. 

BeneyctBue sloKaJIbHOTi M3OTPOMHOCTH MocJIeqHve [Ba cyIaraeMbIX CyTb NO- 
| CTOAHHBIE § TeH3Opbl, H MOCKOJIbKY eQHHCTBeCHHBIM TOCTOAHHBIM TeEH3OpOM, 
MHBapWaHTHbIM OTHOCHTeEJIbHO OpTOrOHaJIbHbIx lipecOpa3o0panui, saBaaeTca dy;, 
} Kaokoe M3 3TMX CJlaraeMbIX PaBHO ad,;. [locronHHas a MOxKeT ObITb BbIParkeHa 
yepes CKOpPOCTb AMCCHMalHH aHepruu 
4 ee dug ) ee \2 
—y a = on 
7 OX p Ox. Ox, } 


ees 


Ou, Ou 
8 \ 
(cnaraewoe i, Ox, paBHO HyJO BcwegcTBHe (4) u (5) J: IIpH stom novty- 


) YaeTCH 


oD, 
fja 2vADi; — 5 by. (8) 


Ory 


Cornacuo (5) 43 sToro ypaBHeHMA BbiTeKaeT dopmyvia 


OD... (r) 
tap 
adr, (9) 


BesieqcTBHe H30TPOMHOCTH M CHMMeTpHM NO HHAeKcaM Kar {bIli u3 TeH30- 
pop D;; u Dyjr BbipaxaeTca yepes Be cCKaApHble PyHkKunn. TomxyecTBa (5) 
| M (9) NOsBONAIOT BbIPA3SHTb K@KbIi U3 STHX TEH3OPOB Yepes OMHY CKaJIAPHYyIO 
) dyHKUHIO: 


i). GOES ese 4 dDy 
Di Sa ad = a T (Di Seroms a) bu, (10) 
4 dD r; Tr, an 
Dijk = 5 (Din i rats OTe ee 8, aia 
4 dD rt itp 
+3(Du—r pt |e. (11) 


| Tlogcrasnaa stu dyuKkunu B (8), Npow3sBeyqa uddepenuupoBanve uM MOub- 
|) 3YSCb He3aBMCHMOCTLIO TeH30pOB 77; HM 6,j;, Mbl NOyYMM Ba ypaBHeHus, 
} cBaspipaiouve dbyHKumn Dy, u Dy. O6a STH ypaBHeHHA OKasbiBaloTCA cueq- 


}CTBHeM ypaBHeHuaA 


r 


bak Nees SH) = — Ae. 


Vuterpupya 3TO ypaBHeHve 0 ¢ pH YCJIOBAM peryJisipHOCTH BeJIMYMHDI 


| dD 
¥ Dizzy — 8v a B Hysle, Nomyyaem ypapHenue A. H. Kovwmoroposa (’). 


Ypasuenne (6) oKasbipaeTCH BeCbMa YAOOHBIM JWid BbIBOJa MabHeHLIMX 
| QuHamuueckux ypaBHeHMii, CBASbIBAIOU[MX CTPyKTypHble PyHKUMA JOKaJIbHO- 
lusoTponlHolt TypOyseHTHCcTH. Tak, aHaJIOrHuHO BbIBOy ypaBHeHHs (8), aa 
| bynKuun 

| Dij, n (E, 7) = V6 (E) 0; (§) Ye (%) (12) 
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yMaeTcA BbIBeCTH ypaBHeHve 
OD ie, j (5 7) Ef OD ja, i(, &) Pa 


be Ong, 
D 
= vADi; (&) + vADy (4) — vADi (E — 9) — = 85 (13) 
VU Tloctynus10 
HCTHTYT (PH3HKU aTMoccbephI wage Mi ek 
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Wokrnann Axranemun Hayk CCCP 
1959. Tom 125, N 3 


MATEMATHYECKA’ ®H3HKA 


Usen-koppecnonzent AH CCCP H. H. PbIKAJINH 


OB YCJIOBMSX PACUWIENJIEHHA PEWEHHK 
JIMHEMHOLO NAPABOJIMYECKOFO YPABHEHHS 
HA OPTOPOHAJIDBHBIE COCTABJISIOWIME 


1. IfocTaHoBka Bonpoca. B o6nacrm V npocrpanctBa n u3mepe- 
(HM, HeOrpaHHueHHOH WIM orpanuyeHHOH runepnosepxHoctbio Sp, MpoTeKaeT 
(Mpolecc H3MeHCHHA CKaJlapa u(Pp, t), ONMCbIBaeMbIi HEOMHOPOAHBIM JHHeHHEIM 
MapaOomMuecKHM YypaBHeHHeM C HeS8aBHCHMbIMH HCTOUHMKaMH w (Pn, ft) 


AD toe es hil Me eos (1,1) 


3fecb A, — WHHeMHbIM onepatop 2-ro Nopayka Hak n OpToroHa/bHbIMH ‘KoOp- 
WMHAaTaMH xX), ..., Xn TOUKH P, 


Al =>) (Guu Sor + bre He) + Oo. (1,2) 


t=] 


Ycslopve Ha rpaHuue S, NomoxKMM Oe3 OrpaHHueHHaA OOMIHOCTH JIMHeHHbIM 
iM OMHOPOJHbIM 


+ fnu=0, Pr€S, —co<t< too. (1,3) 


([Kosbdunventh! Anz, Oni, Cac U fri, i = 1, ..., 2, 3ABMCAT OT KOOPAUHAT TOUKU 
\P, u oT Bpemenn ¢. Ilo xKpalinelt mepe ofuH u3 Ko9@putMeHTOB ap; BO BCeli 
bOsacTu 3aaHuA OTMueH OT HYJIA. 

OnpeyemuM ycIOBMA, IIpH KOTOpbIX cKamap u(Pn, ¢t) pacmenisetca Ha 


bpToroHvasbHble COCTABJIAIOWUMe, T. €. BbIPAKACTCA NPOH3SBeEeCHHeM CKaJIApOB 


IsaBMCALLMX COOTBETCTBEHHO OT Rk KOOPAMHAT %4, ..., Xp H OT BPeMeHH M OT m 
OopuHat Xptiy ++») Xn WU OT BPCMEHH H YAOBJETBOPAIOULMX YpaBHeHUAM UH rpa- 


HMUHDIM yCJIOBHAM TOrO 2Ke THIla, HO JIA MeHbilero uMCia H3MepeHHi. 

| 2. Tipomecc B HeorpaHuyeHHOH oOnacTu. Uroon ypapyeHve 
\1,1) naa npouspegenna (1,4) pacnanoch Ha [Ba He3aBHCHMbIX ypaBHeHuA Aaa 
PTO COCTABAAIOWIUX Up H Um, HEOOXOAUMO: a) MipecTaBuTb onepatop A, cyMMoli 
puepaTopow Ag u Am 


An = Ap + Am (251) 


MOCTpOeHHBIX Mo onpefemenmo (1,2), KaxKAbIH 3 KOTOPbIX SaBHCHT TOJIbKO OT 
KOOPWWHAaT COOTBETCTBYIOMeH TpyiMbl (Rk HJ m) W OT BPeMeHH; Qn; = ris 
B= by, i=1,..., 8} Qu =m, On = Om, t=R+1,..., 1M; Cr = Ck + Cm} 
[}) MCTOWHMK MOJIO2%KMTb MFHOBeHHEIM MH TpeACTaBHTb Cro MHTCHCMBHOCTb Ipo- 
li3BeeHHeM COMHOxKUTeNeli, 3aBMCAUIMX OT KOOpAMHaT COOTBETCTBYIONeH 
| PYMbl 


W = We (Pr) + Wm (Pm) 9 (4); (2,2) 
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MOMeHT MIpWuOx%KeHUA WCTOUHWKA TIPHHAT 3a HYyJib OTCUeTAa BpeMeHH, OU 
BUJHO, YTO STO YCAOBHe SKBUBAJICHTHO 3afaHWIO HayaJIbHoro paclipe/eveHu 
Ute, 0) — WprW- 
Ilpu ycnopuax a) u 6) ypapHenue (1,1) 
@) 0 
Up z — Am) Um —-+ Um (= — An) Up = WgWr) (t) 
paciiaqaeTcd Ha Ba ypaBHeHHA VIA OFpaHWveHHbIX HM He PaBHbIX HYJIO CO 
MHOXUTeEeH Up UW Um 


($= Am) tim (Pm; £) = Wm (Pra) 8), ; | 


($- As) Up (Pr, t) = we (Px) 6 (t), 


K@K0e€ U3 KOTOPbIX OMHCHIBAeT He3aBHCHMbIM Mpollecc B NpOCTpaHcTBe A 
W3MepeHH, 3aaHHbiit MrHOBeHHbIMM MCTOUHHKamu w,d(t) HW WO (t) MM, YTO 
TO 2Ke, Haya/IbHbIMH pacnipeseneHHAMM Uz (Pe, 0) H Um (Pm, 9). 

PactienseHue mpoiecca (1,4) Ha OpToroHasbHbIe cOcTaBJIAIONHe MO2KHG 
3alucaTb, IPHMeHAA CHMBOJIbl OOpaTHbIX OMepaTOpoB | 


u(Pas t) = (37 — Ae) wa(Pr) 8): (Gp—An) "Wm (Pm) 52). A 


3. IIpomecc B orpaHuyeHHOH oO6mactTu. Ilyctb oOsmacTb 
B [IpOCTpaHCTBe  MH3MepeHHH ecTb Mepeceyenwe oOslacTel, OrpaHHyeHHbla 
OPTOPOHaJIbHbIMH THMepuMMHApaMH Spe (t) HW Sam (t), 3aBHCALIHMH TOJIbKO © 
MOOPAHHAT COOTBeETCTBYIOUeH rpynnbl, Rk wIM m, MU OT BpeMeHH, a KoOSDy- 
IMeHTbI f, Ha MOBeEPXHOCTH KaXKforo H3 THMePUWIMHAPOB 3aBHCAT TOJIbK 
OT ero KOOpfMHaT, Rk wm m, UM OT BpeMeHH 


be (Xa cosy XRy ty; dn CGP (2); 
Cee F preene 
Tin (Xet1s sony Xny V3 n wa Ne 
Torga JIMHeHHOe OMHOpOAHOe rpaHuyHoe ycyioBve (1,3) Ha runepnoBepx; 


HOCTH Sy, AA pacilenusiomelica dyHKunu wu (1,4) pacnafaetca Ha ABa He3a 
BHCHMbIX YCJIOBHA [IA COCTABJIAIONNMX PYHKUMH Up H Um 


(3,1 


(6) 
= =~ [ple = 0, Py C Sng; 
Ou | (3,2 


Fz t hmm = 0, Pa © Sain 


4. TeopemMa pacmlenwenusa. OnucplBaemplli muneinnim napasomue: 
CKMM uddepenuMabHbim ypaBHennem (1,1) npomecc u(x, ..., Xn, t) B O6nacTu YY 
MpOcTpaHcTBa nm W3MepeHHH pacilielseTch Ha He8aBHCHMbIe OPTOFOHaJIbHbIg 
mpoueccei (1,4) k Um wsMepeHHi, ONVcbIBaeMble OMHOPOAHbIMU ypaBHeHuaM}| 
Toro 2%e TuMa, eC: a) OOacTb V HeorpanuyeHa MIM UpefcTaBlneT mepece+ 
yeHve THNeplwIMHApwyeckux oOlacTehH k WM m w3MepeHuii, Ha TOBepxHoOcTs 
KOTOPHIX 3afaHbI JIMHEHHbIe OMHOPOuble ycoBua (3,1), (3,2); 6) oneparop A 
B ypapHeHuy (1,1) pacnanaetca Ha cyMMy HesaBucuMbIx omepaTopos (2,1)) 
B) ipolecc 3aaH MIHOBCHHbIM HCTOUHHKOM, HHTCHCHBHOCTh W KOTOpOrO BEIpad 
*KaeTCA WPOWsBefeHvem (2,2) OPTOrOHaJIbHbIX COCTABJIAIOUIUX. | 

5. aureabupe uctounuka. [lycrs wutescusnocts w(Pr, t) WaMy 
TEMbHO MeHCTBY!OWleroO UCTOUHHKA BbIPaKaeTCH MPOWSBEACHHeM COMHOKUTEE 


w (Pry t) = We (Pe t)+Wm(Pm, 2), Pn€V, —o<t<+oo,  (6;l] 
3aBMCAIMMX OT KOOPAMHAT COOTBETCTBYIOMeH Ppynnbl 4 or Bpemenu. Ipegcrasy | 
WMHTCHCHBHOCTb AJMTeCJIbHOTO HUCTOUHHKa 

t 
w (Pn, t) = \ Wt (Pr, t’) Om (Pim, t)8(t — 1’) dt! 


—co 
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|} COBOKYIHOCTbIO MrHOBeHHbIX MCTOUHUKOB C PacllenIAIOWLeHCA HHTeCHCHBHOCTHIO. 
Cymuupya SaJaHHble MTHOBCHHbIMM HMCTOUHHYKaMu paclilenJIarouweca TIPOWeccbl 


(1,4), noszyuum ppipaxenne mpowecca, 3aaHHoro JWIMTebHO jelcTBYIONYM 
_cTounuKom (5,1) 


t 
(Pr, t) \ te (Pe; £—t’) tim (Pm, t—t') dt’. (5.2) 


IIpumMenasa cuMBoubl OOpaTHbIx onepaTopos, UHTerpad pacilenastomuxca ucTou- 
)) HHKOB MO?KHO 3allvcaTb 


is 
u (Pmt) = \ (S-— Ae) “we (Pr 1) 8(t— 2) 


Cae Am) Wm (Ph, tot Fae (5,3) 


| IIpovsBombHyi0 HenpepbiBHY!0 3aBHCHMOCTb MHTeHCHBHOCTH w(P,, ¢) ucTOU- 
/HUKa OT KOOPAMHaT H OT BPeCM€HH MO?KHO, B COOTBETCTBHM C Teopemoi Betiep- 
ulTpacca, € OOOH CTeMeHbIO TOUHOCTH paBHOMepHO TIpHOJIM3HTb BbIPOKeHHO! 
§ 3ABHCHMOCTHIO, T. €. KOHCYHOM CYMMOM pAfla PaclilenJAIOWIUXCA WIeHOB 


w (Pn, t) = >) War (Pe; t) Omi (Pmt), 1<oo. (5,4) 


ti=0 


) Torga, cymMupys npoueccsl (5,2), BbiIsBaHHbIe OTeJbHbIMM YIeHaMH anmpo- 
/KcHMupyiollero pata (5,4), nomyuHM npHOmMwxKeHHOe BbIparxKeHHe mMpomecca, 
}3aaHHOrO JVJIMTeIbHO JeHCTBYIOUIMM HCTOUHHKOM: 


te 


u(Pn, t) = > \ up Pia: Se A a | EM REST hE (5,5) 


z=0 


IIpH HeorpaHHueHHe JVJIMTeJIbHOM J[eHCTBHM MCTOUHHKOB, t—> oo, C HHTeH- 
| CHBHOCTbIO w(P,), He H3MeHAIOUIeHCA CO BpeMeHeM, Mpollecc CTpeMHTCH, Kak 
| H3BECTHO, K CTallHOHaPHOMY COCTOAHHIO, ONMCcbIBaeMOMy ypaBHeHvem Ilyaccona 
| A,u(Pn)-+w(Pnr)=0. Pemenwe storo ypaBHeHusa 9SanunTMuecKoro Tuna 
 TaKxKe MOKeT ObITb MpescTaBJIeHO WHTerpasiom (5,3) paclenvieHHbIX MCTOUHH- 
} KOB wu payom (5,5) Takux MHTerpasioB, Novlarad B HUX t— oo. 


6. IlytTu mpumMeneunua. Teopema paciienienHa No3sBouAeT CTpoO- 
)YTb BbIPaxKeHHA MPOCTPaHCTBCHHbIX MpPOWeccOB BbIPAaBHHBaHHA — HeyCTaHo- 
t BUBIUIeHCA TeNMJIONpOBOLHOCTH, audpysun, (PHJIbTPalHH, Pa3MHOXeHHA HeHTPO- 
| HOB M Mp., OMMCbIBAeMBIX JIMHEHHbIMY lapaOoMuecKMMH YypaBHeHHAMHM TIpH 
| JeHCTBUM paclipeseseHHbIX HCTOUHHKOB (B OJHOPOAHOM HJIM OPTOTPOMHOM He- 
) Or(paHW4eHHOM MpocTpaHcTeBe HIM B TelaX, ABJIAIOUWIMXCA MepeceyeHnAmu Oovlee 
) TIpOCTbIX TeOMeTpH4eCKHX OOpa30B), HCXOAA W3 U3BeCTHbIX BbIPaxKeHHH MA 
) COCTABJIAIONIUX JIMHeEHHbIX HWJIM MWIOCKHX MpOleccos. 

|  PacmensmeHve mpouecca B YaCTHOM Cily4ae BbIPAaBHHBaHHA HavaJIbHOTO paB- 
) HoMepHoro pacnpeyeieHuA TeMilepaTypbl B NPAMOYTO/IbHOM Mapasenenunene 
| H KPyIIOM WHMHApe KOHEYHOM BHICOTHI IPM JIMHeEHHOM Temmo0OMeHe Ha rpa- 
| HHUHBIX NOBepxHocTAx NoKasat C. Ponpauitelix (*). B coppemeHHou auTepatype 
#110 TeIJIOMPOBOAHOCTH TemMnepaTypy WHIHHApOB HW NapadmenenuneqoB B Mpo- 
5 wecce MOBepXHOCTHOrO TemooOMeHa MpefCTaBAAIOT MHOTa MpOUsBeeHHeM 
i TeMMepaTyp COCTABJIAIOUJMX OHOMEPHBIX MpOleccoB (7,°). Pa, WHoKeHEpHBIX 
#3aaud TenMOMpOBOAHOCTH B Tesax MpocTeliiuero OVepTaHUA, CBASAHHbIX C MECT- 
HbIM BO3JelCTBHeCM MCTOUHHKOB TeMVJIOTLI, HampwMep Cc HarpeBOM MeTaJwa 
| Ayroii um MiaMeHeM Mp CBapKe WIM MecTHOM TepMHyecKOH o6padoTke, a Tak- 
loKe C HarpeBOM IipH OOpadoTKe pesaHHeM HM MPH MecTHOM TpeHHH, sPpeKTHBHO 
i pelliaetca mocpecTBOM TeopeMb! pacileneHHA. 

o2t 


7. Ti pumep. Heorpanuyennpili wunuagp pakuyca r = | Harpepaerca, 
HauuHad c MomMeHta t= 0, KOJIbILeBbIM HCTOUHHKOM MOCTOAHHOM MOULHOCTH q, 
PaBHOMepHO pacMpefeseHHbIM MO OKPYKHOCTH Ha NOBEPXHOCTH WMIMHApa Hh 
TlepeMelllalouluMca C MOCTOAHHOM cKOpocTbIO UV Mo ero OOKOBOH MOBepXHOCTH 
B HalpaBseHHH OCH 2. Ha nopepXxHocTH WHIMHApa MpOHCXOANT TemmooOMeH CO) 
cpeloli HyneBol Temnepatyppl c Koadbpuyvertom a. Havaibuas venneparypa| 
WWIMHIpa paBHa HYJIIO. 

Temnepatypa u(r,2,t)0<r<l,—w<z<+0,0<t<oo, ocecnull 
MeTPpH4HOrO Mpomecca HarpeBa, oTHeceHHad K NOMBHOKHBIM WMJIMHIpHuecKun | 
KOOPAUHAaTaM C HataJIOM B MJIOCKOCTH HCTOUHHKA, OMMCbIBaeTCA nucepenivastb- | 
HbIM YpaBHeHHeM TeMJIOMPOBOAHOCTH. 


10 4 
G=ot Or? a r = ‘ x e+ 8(r—1)8(2) 


; 
IIpH KpaeBblX ycJIOBHAX 


So + a = 0 8) i ee a =0 [IPH 2 = 3ci100; u=0O mpu t=01h 


| 


YcuIOBUA TeOpeMbl paciuelieHua 3fecb coG6mogeHbl. Tlpomecc B HeorpaHH- 
e€HHOM IWHJIMH pe paciilenJineTcA Ha He3aBHCMMble COCTaBJIAIOWLMe: 

1) mockO-payMasbHbId Tpowecc HarpeBa HeorpaHvyeHHOrO WMJIMHApa M0- 
BePXHOCTHBIM HcTOUHHKOM 6(r—1)6(t—t’), paBHOMepHO paclipeevieHHbIM M0 
MOBepXHocTH WusMHApa ((1), erp. 207): | 


yp? Jo 
Uyo(r, t) = 2 >i exp poate 19] (p2 = a2) J oe; 
u 


3)eCb  — KOPHH ypaBHeHuaA Udy (i) + od’g (u) = 0; 
2) JMHeHHbIA Mpowecc HarpeBa HeorpaHHyeHHOrO Tesla TOCKHM MCTOUHHKOM 
8(z)8(t —t’), orHecenubiii K NOABYxKHbIM KOOpfuHatam ((%), (7,6) u (5,13)): 


uz v? p ee 
Us (2, j= i Sis pen Sp 


TemmepaTypa mpowecca BbIpasHTca wHTerpasiom (5,2) pactleneHHbIX HCTOU- 
HUKOB. M3mMeHaA NOCJeOBaTeIbHOCTh CYMMMPOBaHWA MW MHTerpHpOBaHHA HU 3a- 
MeHaa ¢—t’ = ?t", nomny4uM 


t 
u(r, Zz, t)= Nim AG acer -exp |= — (we 7) el. 


(7,1); 
B KBa3HCTalMOHapHOM COCTOAHHM Mpomlecca too HHTerpasl BbIPasHTcA: | 


(v2 ae 17, v0?) exp (— Ty C2 Ver aie é |). 


Cootuolenue (7,11) mpeycTaBiaeT, HanpumMep, TeMMepaTypHoe nose BHe| 
oOacTH, 3aHATOM MCTOUHMKOM, IIpH TOYeHHM JVIMHHOrO Bala TIpH AyroBoit 
HalllaBke TO MOJIOroH BHHTOBOM JMHHM Ha NOBepXHOCTb Kpyrvioro Bawia. 


Tloctynuso 
19 XII 1958 
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Hornagn Akanemuu nayrx CCCP 
1959. Tom 125, Ne 3 


PHSHKA 


M. B.. BOJIBKEHIITEHH 


O CTPOEHHH WH MEXAHHY4ECKHX CBOHCTBAX 
AMOP@®HbBIX TOJIMMEPOB 


(Tpedcmaeneno axademuxom B. A. Kapeunsim 8 XII 1958) 


_ fo HefaBHero BpeMeHH aMOpdHbIe NOMMMepbl pacCMaTPHBaIHCb Kak COBO- 
KYMHOCTH MaKpOMOseKyvI, Ka2%K aa M3 KOTOPbIX XapaKTepH3yeTCA TeM 2%Ke Ha- 
JO0poM KOHdurypawui, YTO HM B CBOOOAHOM cocTOAHHH B pacTrBope. Mxpmn cuo- 
(3aMH, AMOP@HbIe MOJIMMepbl TPaKTOBaJIHCb Kak CKaTble rasbl, a He KaK KBa3H- 
iKpuctabl. HecocrosteibHocTb TakOro NOAXOfa, JaBHO OCTaB/JeHHOrO B cy- 
Hae OObIUHbIX 2KuAKOCcTeH ('), OOHAaPy2KHBaeTca, B YaCTHOCTH, MpH MocTpoenuu 
WEOPHH BbICOKOSIAaCTHYHOCTH KayuyKoB. Eme B 1946 r. JoKn (*) yKasau, uTO 


MIATbCA KOPPeAMeH KOH*UrypauHH WenHbIx MOvIeKy B O6n0Ke. HegaByo 
3. A. Kaprun, A. VW. Kutatropogcxui u Tl. JI. Cnouumexuit (*) ccbopmyasn- 
HOBaJIH HOBbIe MpeAcTaBJIeHHA O CTPOCHHH aMOpCHbIX NMOMHMepoB. CorsacHo 
3) amopdHble NOMMMepbI HMEIOT yNOPAROUeHHOe, MayeuHoe CTpoeHHe, ompese- 
WisieMoe WenoueuHOl cTpyKTypoH Makpomovieky. B. A. Kapruu nogrBepazua 
STH NpPeAcTaBJICHHA NPAMbIMH 3JIEKTPOHHOMMKPOCKONHYeCKMMH H3MepeHHsaMH (4). 
IIpeactaBiaeTcA MMIOMOTBOPHbIM paccMOTpeHHe aMopdHoro MosuMepa Ha 
focHOBe (bu3suueckOH aHamoruu c ceppomarHeTuKamu. [loceqHue xapakTepu- 
IBYIOTCA CJIEYIOULMMM BayKHeHWIMMH CBOHCTBaMH. OHM OOvlaqaioT OoJIbLuIOn 
30CIPHHMUMBOCTHIO, CHJIbHO 3aBNCALeH OT HalpAxKeHHOCTH NOJIA HW TeMMepaty- 
Dbl, OOlamaioT CNOHTaHHOM HaMarHHyeHHocTbiO. Hamarunyenbe deppomarue- 
enka CBOAUTCA K YHHUTOXKCHHIO BTOPHYHbIX NPHYHH, MpenATCTBYIOWMX CMOH- 


| 2 


\faHHOM HaMarHWyeHHOCTH OOpa3sila Kak Wemoro. MeppoMarHeTHKaM CBOMCTBe- 
eH MarHeTO-KaslopuueckH adpdekT — HarpeBaHve Mp afMaOaTHYeCKOM Ha- 
MarHuuuBaHHn. DeppomarHeTuK OGslaqaeT MOMeHHOH CrpyKTypol, CylecTBo- 
i3aHue KOTOPOHM OMpesenAeTCA HaJIM4WeM ABYX PONOB CHI: HeMarHHTHbIX OOMeH- 
JIBIX CHI, 3aaloulMX BeJIMYHHY CNOHTAHHOH HaMarHHYeHHOCTH JOMeHa, HM Mar- 
HMTHbIX CHI, ONpeMeAIOWMX CaMO CYLLeCTBOBaHHe, POPpMy HM pasMepbl oMeHa 
4 HampaBsenue ero HaMarHHuenHocTu (°). 

| rum cpolictsam (beppoMarHeTHKOB aHaJIOrHYHb! COOTBETCTBYIOUIMe CBOH- 
kTBa nomumepos. Ilonumepbl XapakTepHsyloTca OONbIOH MOMaTAMBOCTHIO (Ma- 
MbIM MOJLyJIeEM YIIpyrocTH), CHJIbHO 3aBHCAeH OT RespopMalluu Mu TemMnepaTypbl, 
‘>OanaroT CNOHTaHHOM ynopsgouenHocteio. Jlo-BuquMOMy, pacTaxeHHe NOH- 
‘Mepa CBOAMTCA K YHWYTOXKEHHIO BTOPHYHHIX MPHUHH, MpeMATCTBYIOWMX CNOH- 
faHHOli ynopsyoyenHocTu oOpa3ua Kak wesoro. Ilonmumepam cBoricTBeH scppext 
}WarpeBaHua Mpu aylMaOaTH4eCKOM PacTAKeHHH. Tlomumep o6aqaeT NOMeCHHOH, 
0. €. MayeuHOH, CTPyKTypOH, CyWlecTBOBaHHe KOTOPO ONpenenAeTCA HasMuneM 
IBYX POMOB CHM: CH M@XKMOMCKYAPHOTO B3AHMOCHCTBUA, CO3MalOULMX CIIOH- 
raHHylO YMOpsAOYeHHOCTb foMeHa (MayuKH), UM BHYTPHMOJICKYAPHBIX CHV, 
Jbnpenenatouyux TepMoqMHaMMyecKyIO M KMHETHYeCKy!O THOKOCTb Weneli H, TeM 
PaMbIM, CaMO CylLeCcTBOBaHHe, PopMy MH pa3sMepbl AOMeHa (nauku). Hakoneu, 
1 B ceppoMarHeruKax HM BMO/IMMepax APKO BbIpaXKeHbl HePpaBHOBECHble, TuCTe- 


D@3HCHbIC ABJICHHA. 


| 
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Yka3aHHad avalOrud ABIAeTCA, KOHCYHO, OrpaHuYeHHOH, u ee Pusn4ecKkod 
colepxKanHe CBONMTCA K HasHuMIO ONpeseseHHOTO CXO{CTBa B CTATHCTHKE } 
KHHeCTHKe MOBeLeCHUA DJICKTPOHHbIX CIMHOB B Cilydae PeppOMarHeTHKOB HM Cer 
MeHTOB Weneli B curyyuae MomMMepa. OfHako 9Ta aHaJIOTHA B HaCTOAIee BPeMys 
Gone MIOLOTBOPHA, YeEM OObIUHAA aHaJIOrHA B MOBeeCHHH Kay4yKa UM UfeabHO! 
ro rasa (*). CraTucTHyecKkad TeOopuaA pacTaAKeHHA MOBOPOTHO-H30MepHOH Mak 
pomosekyapHow emu (7), MOLyYHBUIAA HeqaBHO MpAMOe SKCIePHMeHTAJIbHO 
nmoyrBepxkyenne ([°], [%]), Opita euje B 1953 r. MocTpoeHa Ha OCHOBe OAHOMep 
Hol Mogenn Visuura B Teopun deppomaruerus3ma (1°). M3 mpuBeqeHHbix C006: 
paxenuli BbITeKaloT MHTepecHble clegcTBHA. MoxkHO AyMaTb, 4TO oOpa3oBa 
Hue MaveuHOll CTPYKTYPbI AMpOPHOrO NOJHMepa ABAeTCA (Pa3OBLIM Mepexojo 
BTOPOrO pola, NOLOGHO Nepexosly M3 MapaMarHHTHOrO COCTOAHUA B ceppomar’ 
HuTHoe. Henasyo Tu66c u Jiu Mapuvo (1') mokasaiH C MOMOLIbIO pellerouHol 


MOJeIM, YTO COBOKYMHOCTb JWIMHHbIX IeMOUCYHBIX MOJICKYJI, B3AMMOJeHCTBYIO} 
WHX [pyr c Apyrom u oGMaqatoulux THOKOCTbIO, 3aBHCALeH OT TeMMepaTyPbI! 
CKa3bIBalOT THMOTeSy O TOXKMCCTBEHHOCTH STOFO MepexOfa HM CTeKJOBaHHA. ITO! 
rumoTese MpoTHBopeyHT pag cbakToB. Hu3KomoseKy/IApHbIe BellecTBa CO CJlaa 
Ip CT€KMOBAHHH TaK %Ke, KaK NOJMMepbl. OKCNepHMeHTa/IbHO He yflaeTca O06} 
HapyXKUTb PaBHOBeCHOrO CTeKJIOBaHHA MOMMepoB. CylecTBOBaHHe YeTBEPTO) 
KOCTb, H BOSHHKalOllero B pe3syJIbTaTe Nepexoga BTOporo pofla U3 KUAKOTY 
COCTOAHHA, MPOTHBOpPeYHT TepMoguHamuKe. Pa6ornl ("') BcTpeyaioT H HeKOTO) 
Maptmvo B CBOHX pacueTax CTOJIKHYJIMCb C HCTHHHBIM (pPa30BbIM MepeXOJOM BTOH 
poro pojla, OTBeYaIOIIHM, OMHaKO, He CTeKJIOBaHHIO, a OOpa30BaHHIO MayeKk 
TaJIbHOrO HcceqOBaHHA. 

Bropoe cieqcTBHe JOMeHHOM (NayeuHOH) CTpyKTYpbl NMomMMepa COCTOUT 
BPeMA CeTOUHaA Teopua ynpyrocTu KayuyKa (*”) ABAAeTCA «ra30BOl», OHA H 
YUHTLIBACT MEXKMOJEKYJIAPHOTO B3aHMOeliCTBUA H peasIbHOrO CTpoeHHA amopd 
Wjat TCOPHA BbICOKOMACTHYUHOCTH OyeT OCHOBbIBATbCA HA PaCCMOTPeHHH MO) 
BeJleHHA NaueK MpH pacTAKeHHU, NOMOOHO TOMy Kak TeOPHA TeXHMYeCKOrO Ha} 
JIMYMA WaueK, MCXOMAULMH M3 CaMbIX MpOCTbIX pelnomoKexuH, MosBousey 
OObACHUTb paCxXOKJeHHA Mey cerouHOH TeopHeli u onbirom. Huxe mpd 
Hoe 3HayeHHe. 

[IpeqnosoxuM, To OOpasell Kay4yKa COMepXKUT Ny, MayeK UW Ny were. Ka! 
HEM 2, ‘C€fMe€HTOB, CBOOOJHAA Iellb Z_, CeMeHTOB. | 

Vimeem | 


mperepnesaer cbasosblli nepexog Broporo poga. Tud6c u Ju Mapuno Bblj 
ObIM MEXKMOJIEKYJIAPHbIM B3AHMOJeHCTBHEM H JIMWWeHHbIe THOKOCTH BesyT ce6s 
i 

TO arperaTHOrO COCTOAHHA BelleCTBa, HMelOlero Ty Ke CHMMETPHW, YTO HM XKUI) 
pble dbopMasbHbIe BOspaxkeHua. B To %*e BpeMA BO3MOXHO, 4uTO THOOc u Thy 
STOT MHTepecHbIM BONpoc TpeOyeT AeTabHOrO TeopeTHYeCKOrO HM 9KCIepHMeHx 
OCOOe€HHOCTAX BbICOKORACTHYeCKOH JedpopMalnH,. OOWleNpHHATAaAA B HAaCTOAIILet 
HOrO Kay¥yKa KaK KOHJ@HCHpOBaHHOH cucTeMbI. MoxKHO J\yMaTb, UTO Oy Ay) 
MarHHYeHbA OCHOBbIBaeTCA Ha PpaCCMOTPeHHH NoOBeseHHA JOMeHOB. Yuer Hak 
BOJMTCA COOTBETCTBYIOUIMM pacueT, HMeIOWIMH, KOHEYHO, TOJIbKO MJIOCTpaTHBs 
jai Nauka oObequuAer mm uenen. Llenb, Bxoaulad B Nauky, COJepxXKUT B Cpex! 
MyNz, + nogs = N, (1 


rae N — oOujee uvcuo cerMeHTOB B OOpasile — BeMuMHa NocTOsHHas. | 
ITpeanonaraem, uToO wHCO MaueK OTHOCHTeIbHO MaJlO, TaKHM o6pa3om, urd 
q 


MM2, K NyZ@o0 (2 


IIpu pacrsxKenun oOpasia NayKM pacTyT B MpofOubHOM HarpaBseHHN 3é 
CueT IIPHMbIKalollMx K HUM were. IIpeqnonowKumM, uTo 3STOT pocT smHHeHH 
3aBHCHT OT edopmalnu 


NyMZ, — Meza = A+ B(dy + de + dg), (3) 


re a<O u b>>0—noctoaHupie; hy, Ag, Ag — OTHOCHTeERbHBIE y JIMHeHM 
B TpeX B34MMHO-IlepleHIMKYJIAPHBIX HatipaBsenuax. J\na Hec2kMMaemoro Kay} 
524 i} 
| 
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TyKa hy = hg =, ". IIpu cieaHHblxX MpeXMONO%XeCHHAX BeIMYMHBI My, M, 22 
SYMTAIOTCH MOCTOAHHBIMH. SOTO MO*KeTObITH CIpPaBeVIMBO JIMIb Id He OUeHb 
SOJIDIUMX pacTAKeHUl. 

Cuytaem, 4TO Nauka u3 m wenely OOaqaeT THMOKOCTHIO, Kak u OTebHaA 
senb. Hamuuve wsru6op y mayek oKa3aHO MIpaAmbimu onpbiramu B. A. Kapruna 
4 coTp. (!°). CiejopaTembuo, nauKa BeeT ce6a Kak OHA Wemb. Cutan nenu 
NIONYMHAIOWIMMNCA TrayccoBOH cTaTHcTH- 
<e, NosyuaeMm, CormacHo CceTOUHOH TeopHH, 
‘-_ cBoOoAHOH sHepruH OOpasla 


i 


F= oe ++ Ng) 0 oo =) — hym2z9, 
| (4) 


ie ~ > 0 — pasHocTb cBOOOAHbIX 9Hep- 
WH cerMeHTa B CBOOOAHOH Welw MB 
fauke. Haxogum z, HW nz us (1) wu (3) 
{ MloycTaBsiaem B (4): 


Boel 804 ca) tads 


—C(x+ <)- D, (5) 
/ ie F 4 & 
S A— 
N 4b Y 5 es 
= kp (StI tone) Biss Puc. 1. 1 —omsr; 2— f= 4 (0 sh, 
C= os, Da—tolel $—f=4(,—43)-2(1 3) 


B cuay CieaHHEix mpeqnosoxenui A> B, C>>B. [lpeneSperaa une- 
fom c J, momyuaem Bpipaxkenve yupyroi cHIb 


f= Gr = AQ — 35) —C(1- 53). 6 


Taxaa (pyHkiua c JBYMA TapaMerpaMM OMMcbiBaeT 9KCHepHMeHTasbHble 


. — _ , MCIOJIb- 
PBaHHad B ero paOote. Ha puc. 1 noKa3aHo coBnafenve KpuBon (°) mpu 
=4uC=2 c 9kcnepHMeHTasbHOH. 

IIpupeqenHblii pacueT JIMUIb YaCTHYHO YUHTbIBAeT TlayegHylo CTpykKTypy. 
JeHCTBUTeIbHOCTH KOH(pHrypallMOHHad cTaTHCTHKa THOKUX MaveK MOxeT ObITb 


2 TayccosoH. 


ffaHuble Tpenoapa (1+) 3HauuTesbHO syulle, YeM (byHKUNSA 4(2 


VucTHTyT BbICOKOMOJIeKyAPHbIX COeMHEHHH ToctymH10 
Axajemuu Hayk CCCP 27 XI 058 
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{ DiMarzio, J. Chem. Phys., 28, 373, 807 (1958). PG lponiee lion Se ee (Geath dio 
tj Chem. Phys., 11, 455 (1943); J. Polymer Sci., Arbo (sO Be An Kap meio. 
D,. Bak ees, x, Bepruun, JAH, 122, 97 (1958) 2944 Lvl ne Do ats Trans iac 
A. Soc., 40, 59 (1944). 
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Jloxzagm Akanemuu nayk CCCP 
1959. Tom 125, NM 3 


JI. B. KXPEHCKHA u B. B. BETEP 


V3MEPEHHE WAHPAHbI FPAHHYHOLO CJIOA MEDK]LY 
JOMEHAMH B ®EPPOMArHETHKAX 


(ITpedemaeaeno akademukom ‘A. B. Wy6nurcesim 29 XII 1958) 


B pa6ore mMarneroontuyeckum acextom Keppa onpeyeismacbh WMpuHa rpa; 
HHUHOTO COM Aa 180-rpanycHbIxX cocescCTB Ha MOHOKpHCTasax KpeMHMCTOrE 
*Keme3sa c 3%Si. 

Ilo coBpeMeHHbIM TeOpeTH¥YeCKHM IIpeMCTaBJIGHHAM, H3Me€HeHHe HaMarHu- 
YeHHOCTH B PpaHHYHOM CJIOe MexKy NOMCHAMH MPOWMCXOAMT NMOcTeMeHHO Ha WM 
puHe nopsgzKxa 10-° cm (*-%). [puunna Takoro mocTeneHHOrTO H3MeHeEHHA Cop 
CTOHT B TOM, NTO NPH 3afaHHOM MOJIHOM H3MeHEHHH HallpaBJieHHA HaMarHHuer4 
HOCTH yBelMueHHe OOMeCHHOH SHeEprHnH OyfleT MeHbIUe, ECM H3MeHeHHe STOrE 
HampaBJleHHA pacripeyeneHoO MO MHOrHM CIHHaM, YeM eCJIM OHO MpoucxoyH 
pe3kuM CKauKoM. Teopusi rpaHHuHoro clos TpeOyer, 4TOObI COCTaB/I ALOU ay 
HaMarHHYeHHOCTH, MepneHAMKyJApHad K TpaHulle, H3MeHAJIaCb HelpepbIBHO 
u60 TOJIbKO B 3TOM Cayuae BO BCeH TOME TpaHH4HOrO CJIOA He NOABJAeTC 


J 


CeICTB H3MeHeHHe HampaBJIeHHA CMMHOB BHYTPH TpaHHLUbl OCYLULeCTBJIAeTCA 
ee mmockocTH. B Tex mecTax cbeppoMarHeTHkKa, Te rpaHH4HbIh CO BbIXOLHI 
Ha TMOBePXHOCTb KPHCTaJiJia, BO3HHKaeT CJlaralollad HaMarHHueHHOCTH, HOP 
MaJibHad K MOBepXHOCcTH KpucTanua. Ilockombky 93Ta Ciaratollad BAOb LIM} 
PHHbI TpaHuupl HsMeusetca oT J, = 0 Jo Jz = Js HM BHOBb JO /,= 0, TO umee}} 
CMbICJI TOBOPHTb O HEKOTOPOH cpesHeH HaMarHHueHHOCTH TpaHwuHOrO cGAR 
HOPMaJIbHO K MOBepxHOCTH OOpasua. Kak noKxasam IT. C. Kpuuunx (*), Bbixoj 
MaPHHTHBIX MOJIOCOB HOPMaJIbHO K NOBePXHOCTH OOpasila BAOb rpanuyHord 
COA aeT BOSMOXHOCTH [VIA HCCIEMOBaHHA e€FO CTPYKTYPbI HU WHPHHBI npuMe} 
HMTb MOMAPHbI MarHeToonTuyeckuh addext Keppa (°). 

MsBecTuo, 4TO pH OTpaxkeHHH MVIOCKO NOMApW30BaHHOrO cBeTa OT OOpasilal 
HaMarHWyeHHOroO HOPMAaJIbHO IIOBEPXHOCTH, TpOMCXOAMT M3MeHeEHHe CBeTOBOTE 
MOTOKa, MpoxOfAllero uepes aHaIMsaTOp, BCJeACTBHe BpallleHuA IOCKOCTY 
nlomspusayun. Ilpu stom yro BpalleHua MponopiMoHaneH HamMarHuseHHoctTy 
oOpasira 


w= hI, 


re k—noctosunaa Keppa. [Ina yuactKa o6pasila, 3aHaToro rpaHHuHpiNf 
cyloeM, | 


a = kI,, 


rye I,— cpeluaa HOPMaJIbHaw COCTaBJIAIOULAaH HaMarHAYeHHOCTH ere 


clon. Ec J, u3BecTHa, TO IMpwHa rpaHw4ynoro COA MOKeT OBITb ompeyet 
JieHa TO BeJIMYHHe H3MCHEHHA CBeTOBOrO MOTOKA, OTpaxKeHHOrO OT rpahwuHorip 
COA. | 


PopMysla [WIA ONpeleeHua WMpHHEI rpanHuyHorO CwIOA BbIBOLUTCHA np 
TT 
yclOBMH, uToO 6 = >, Tae 0—yrou Mexky BexTopom Js B TOUKe x = 
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¥ 


- 


1 Halipapnenvem J§ B m06oi TouKe rpaHwuHoro cnos (cm.”puc. 1), a ’—um- 
Ha TpaHvuHoro clio”. Tak Kak M3MeHeHHe CBeTOBOrO TOTOKa Ip OTparxkeHHU 


)T TpaHHYHOroO CJIOA 
AM = Dy sin? a’ + a) — Dy sin? a’, 


We o' — HavabHBIa yrol MexKy aHanw3aTOpoM uM MOAApHsaTOpoM, TO 


' AD = (k12 + 2a’kI,). 


Kak BHO u3 puc. 1, 


109TOMY 


dD ~ 1 [e213 sin? xdx + 


+ 2a’kIs sin > x dx 


iB 
AD ~ 1 kU (sin se x dx + 2Qa’'kIs sin — x dx_| : 
0 0 


kI , 
AO = Altls| speed 


2 ™ 


VisMeHenue CBeTORCrO NOTOKa OT yuyacTKa OOpasia, HaMarHMyeHHoro Hop- 
PayIbHO K MOBepXHOCTH JO BeNMUMHDI /s, MO2KHO 3allMCaTb B BHJe 


| laa AQ! = ASKIs [kIs + 2a], 


rye S — nowab paccmaTpuBaemoro yuacTKa. 
V3 spipaxenni qua AD nu AM’ moxuno. 
ONpeleMTb WHPMHY PpaHHpl 


2nADS [Al 5 + 2a’] 
AO! [xkIg + 8a’) ° 


6= 


Benmununt AM, AM’ un S_ onpenenstores 
SKCIIepHMeHTaJibHO. IloctosHHan Keppa Rk 6e- 
perca u3 TaOuMuy, no AaHHbiM Jho-Bya (’). 
IKCNeEPHMCHTATLHAA YCTA- 
HOBKa. B pa6oTe HCNOMb30BaHEI: 


BM Sem decrosik (certs, Pose 1. Muxpockon MBH-6 c nonaponzamu x 
jonspusatop; A — aHasusaTop; @— CHelMaJIbHOM pa3BHXKHOH UlebIO, KOTOpaH 
leIb, PpacnomoKeHHaA B IVIOCKOCTH yoMellalacb B MWIOCKOCTH NoweBoH Auadpar- 
/ONeBoH TMadparMpl; 6 reason es o6b- ee 5 

Sanur Bite et es 2. DoroseKTPOHHEI YMHOKUTEIb DIY- 
‘Vanbuoli UmocKocTH oKyaspa; e— 18, 9KPpaHHPOBaHHbI OT BHEWIHHX MarHUTHBIX 


OKY JAD nosieH CielWaJIbHbIM 9KPaHOM HW ABJIAIOULMH- 


CA COCTABHOH YaCTbIO HHTerpaJIbHO-OaaHco- 
loli CXEMbI, COCTOAUeH U3 KOHJeHCaTOpa H3BeECTHOCTH CMKOCTH, COMPOTHB- 
whenua U KOMMeHCcupylommel cuctTemb! (°). ‘ ‘ 
o§ 3. Wmnyapcupili cuuxpocxon CH-1, Koroppii aBasauicad OCHOBHOM H3sMepH- 
W@NIbHOU UacTbIO CXeMbI. OnTHYecKan YaCTb CXeMbI NpefcTaBseHa Ha puc. 2. 
“Hanuune pa3siBUXKHOH We (H3MeHeHHaA KOHCTPpyKUMA NoweBol WMadpparMet 
_ta@Kpockona) JlaBasIO BO3MOXKHOCTb BbIIeIHTb Ha OOpasie yuacToK, HeoOxo- 
\umoenli qua uccneqopanun. Anatu3aTop Obl CHaO%KeH JOMOJIHMTEbHBIM Mexa- 
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HH3MOM, C MOMOIIbIO KOTOPOrO MOXKHO H3MePHTb yFOJI BpallleHHA MJIOCKOCTH 
NOMApH3alHH Cc TOUHOCTHIO Jo 0,6’. CraOuIbHOCTh MCTOUHHKAa CBeTa B MHKPoO- 
cKone JOCTHrasacb MMTaHHeM slaMMbl OT aKKyMyATOpOB. Mcnob30BaJICA MOHO- 
XpoMaTHyeCKHi CBeT C JVIMHOH BoAHEI d 6,1-10-° cm. 
Uuterpambuo-6anaHcopand cxema mpeycTapmeHa Ha puc. 3. Iluranne doro-| 
YMHOXKUTeIA HU ChOTOSeMeHTa OCYUIeECTBANOCb cyxXuMu OaTapeamu. Morop-) 
unk M, parommi 60 06/MuH, CJy2KHI [IX BKJIIOUCHHA PTYTHOrO KOHTAKTA€.|\f 
3apay, HakamimBascaA Ha MvlacTHHax KOHJeHcaTopa B TeyeHHe | CeK., H B MO-4 
MeHT BKJIOU€CHHA KOHTAKTa KOHJeHCaTOp pa3psxKalca. KpuBad paspxAKH KOH, 
WeHcaTopa HaGwlOJalacb Ha 9Kpane CMHXxXpocKoNa BH3yabHO. AmnmuTyqHoey 
3HaveHHe KPMBO paspxAKH MpONMOpmMOHaMbHO BeM4YHHeE 3apsALHOrO MoroTo- 
Ka, COOTBETCTBCEHHO KOTOPOMYy CHHXpockon rpasyHpoBaica. 


PIY -16 


Puc. 3 


Tlpopegzenoue 9KCNTeEPHMEHTA. OOpa3b BLIpesauCcb B BHIe! 
mlacTHHOK JwMHOH 40—50 MM H3 MOHOKPHCTaJJIOB KpeMHHCTOrO %*Kelesa, 3a! 
TEM TULATeIbHO WVIM@OBAaIMCb, MOJMPOBaJIUCb HM OTKHTaJIMCb B BaKyyMe IpH 
1000° B reyeHne 3 uac. IIpeqBapuHTeibHO JOMeHHaA CTpyKTypa HaGw10famact 
METOJOM MOPOIWKOBbIX (cpuryp. 

Onpegenenne A® nposoynsiocb CleyIoulHM OOpasom. Ha o6pas3ue BbILeIAsICH 
yuacToK, cepequHy KOTOpOrO 3aHHMaJI rpaHMyHB cow. IIpu BKmo4eHHH Mar- 
HUTHOTO MOJIA BLOMb NMOBepXHOCTH OOpa3la NMocieqHuH HaMarHMuNBacA 
HaCbIeHHA HM TpaHH4HbI COM yOupaicA H3 NOA 3peHua. CBeToBo MOTOK, 
OTPaxKeHHbIM OT JaHHOrO yuacTKa, Maja Ha KaTOX PoToyMHOxKUTeIA. Kouyen- 
CaTOP, BKJIOYCHHBIM B AHOJHYIO Web POTOYMHOXKUTEIA, 3apAKaJICA (poToToKomy 
WM BCTPeC4HbIM TOKOM KOMIICHCalMOHHOrTO doTosiemMeHTa. Tok (boro3/leMeHTé! 
NOMOupasca TAKUM, YTOOb! PaSHOCTb MOTeHWMaJIOB Ha MWWacTHHaxX KOHeHCaTopas 
Oka3alacb PpaBHOM HYI0. SaTeM MarHUTHOe Nose BbIKTOUANOCh, H TpaHHUHblii 
COM BO3BpalllaJICA B Nose 3peHHA WeM. UacTb cBeTOBOrO NOTOKa, OTpPaxKeHHOrel 
OT FpaHHUHOrO CJIOA, HCMbITbIBaa BPallleHHe MIOCKOCTH NOJApHsalluu, BCeL- 
CTBHe YerO KOMMeHCALlMA CHCTeMbI Hapyillaiacb HM Ha MvlacCTHHaX KOHJeHCaTopal 
BOSHHKJ1a OMpeeueHHad pasHOCTb NoTeHitMaos. Tak kak CHHXpocKoN mpo4 
rpalyupoBaH Ha BeMYMHY POTOTOKa, TO B KOH€YHOM MTOFe H3MepsJacb He Be+ 
muuuHa A®, a Ai. 

Onpeyzentenue A®’ mpopogzuoch 6€3 NpHMeHeHHA HHTerpaJbHO-OaslaHcHoH 
CXeMbI H CHHXpOCKONa, TaK KaK H3MeHeHHe CBeTOBOrO NOTOKa Mp OTpaxkeHuw 
OT yuacTKa MoWaqu, 3HaYHTebHO OOIbWIeH, YeEM MOMab TpaHHUbl, MerKe 


3aMEPUTb HeMOCpeACTBeHHO TaJIbBaHOMeTPOM. CBeTOBOl NOTOK, OTPa2KeHHbilil 
or yyacTka miomatu S (He cofepxallero rpaHHyHbili cof), Mayan Ha coro- 
KaToq MIY-18. Bemuuuna cororoKa M3Mepsiacb rasIbBaHOMeTPOM. Orion 
Hue CTPeIKH abBaHOMeTpa, BKJIOUCHHOFO B aHOAHYIO Lelb PoTOSMeKTPOHHOTA 
YMHOXKUTEIA, KOMMCHCHPOBaIOCb BCTPeYHbIM TOKOM OT ONOMHUTeNbHOrG 
MCTOUHUKa MMTaHHA. SaTeM aHamusaTOp NOBOpayMBaicd Ha yrom a = 30’, Ko4 
TOpbiH, Mo WaHHbIM Jho-Bya (“), cooTBercTByeT aMarHHUeHHOCTH HacCbILeHUs 
Is= 1669 raycc (HaMarHHYeHHOCTbh HacbIIeHHA MccMeyemoro oOpa3sila, u3-+ 
MepeHHaw MarHUTOMeTpH4eCKUM MeTOJOM, OKa3asacb paBHoi 1650 -++ 30 raycc).\§ 
Ilokasanue raJibBaHOMeTpa flaBaJliO BeIMYMHY (boTOTOKa, CooTBeTCTBOBAaBIIerd 
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I3MeHenHi0 CBeTOBOrO MOTOKa 3a CueT BpallleHHA MWIOCKOCTH NOJIApHsallHH Mp 
?ParxkeHHH OT OOpasita, HaMarHWueHHOrO JO HacbIILeHHs. 
HenocpeycrsenHoe usMepenne A’ Hamarnuuupannem oOpa3lla HOPMaJIbHO 
 MOBEPXHOCTH JO BeJMUMHbI /5 3aTPYAHUTeIbHO H3-3a CHJIbHOFO JlelicTBUA Mar- 
IMTHOTO NOJIA Ha (POTOSIEKTPOHHbIi YMHOXUTeNb. 

PesyambTaTH u3smMepeundit. Tposegenupie H3MepeHHA MO03BO-' 
[HIOT YTBepxKJaTb, YTO WMPMHa rpanuyHoro cio Aaa 180-rpamycurx cocexzcTB 
\!€@ MOHOKpHCTaax KPeCMHUCTOFO x*Kesesa He ABJIACTCA BeIMYMHON cTaOHbHO!. 
jia llepBoM oOpasue, Ha KOTOPOM rpaHHbl MexKILy oMeHamu TIpoxo,Han 
PAOIb BCefO MOHOKPHCTasa, MOMyYeHO 3HayeHHe WMPUHbI rpanuuHoro c0A 
',89 ». Ha arom xe OOpazye yalocb OOHapyxUTb NoApHocTh rpaHun. Ha 
TOpoM OOpasile, Ha KOTOPOM NOMeHHas CTPpyKTypa He MMeyla MpaBusbHOli cop- 
jibI CIOeB (OO/IbIIMHCTBO JOMeCHOB HMeO (opMy KWIHHbeB), NOyYeHO 3Haue- 
fue WMpPHAbI rpanwyuHoro culos 0,64 uw. 


Wucrutyt bu3suky Tlocrynusio 
Axkalemun HaykK CCCP 21 VII 1958 
KpacnoaspeK 


UMTHPOBAHHAS JIMTEPATYPA 
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T.C. Kpuuunk, @u3. meran. u mMerannopey., 3, 549 (1950). ° A. B. Cokoasos, 
cn. (bus. Hayk, 50, 161 (1953). °° JI. A. Ky6euKkuit, Bropwuno-s7ekTponuble mpu- 
pn, M., 1951. ’ W. Sch6otz, Handb. d. exp. Phys., 16, 1 (1936). 
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Jloxuagn Ankangemun nayx CCCP 
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PHBUKA 


Axayemux AH YCCP A. I. KOMAP, H. B. BOJIKEHWITEMH u I. B. ®EXOPOB 


M3MEHEHHE 3HAKA MOCTOSHHOM XOJWIA NPH YNOPAXOUEHMM 
ATOMOB B CHUJIABE 


IIpu ynopsyoueHuH aTOMOB B CiWaBax, KaK MpaBHJIO, H3MCHAIOTCA 3JIeKT- 
puueckle, MarHHTHble M TaJibBaHOMarHHTHble CBOMCTBa CmiaBoB. Tak HalipH-| 
Mep, B clyyae cimaBa AuCug H3MeHaeTCA 3HaK NOCTOAHHOM Xovuia (*) 
CHJIbHO YB@JIMUMBaeTCA H3MeCHEHHE JJICKTPHYeCKOrO COMPOTHBJIeCHHA B Tomepey- 
HOM MarHuTHOM Nove (7). CnmaBp NizsMn aHamoruueH mo cBoeH KpucTauorpa- 
(puyeckohH cTpyKType cnuaBy AuCu 3. IIpa ynopsyouenHuH aTOMOB B CIWaBe 
Ni,Mn nosBaserca CHOHTaHHad HaMarHuveHHocTh /, Od/bwaA, YeM y 4UCTOrE 
Ni (°). SapucuMocTb HaMarHuyeHHocTH /; OT cTeneHH JlabHero ops Kal 
7, OOYCNOBIMBaAeT PA OCOOCHHOCTeM MarHHTHBIX (*, °), QIEKTPHYeCKHX H raJbBa+ 
HOMArHHTHBIX CBOHCTB 9TOTO criaBa (°, *). Hamwune 3aBNcHMocTH 3aeKTpHye 
CKHX MH raJlbBaHOMarHHTHBIX CBOHMCTB OT /s HM OT 7 OTMMYAeT STOT CAB Kak O 
YHCTbIX MeTAJIJIOB-CPeppOMarHeTHKOB, TaK HW OT OMHAPHbIX CMaBOB, aHaJIOrus 
HbIX NO CTpyKType M cocTaBy. 

Mccnegqospannve 9. I. c. Xomma Ey cnnasa Ni,zMn gaa cayuaes pa3sM4Home, 
TepMHYeCKOH OOpaOoTKH B IWHPOKOM HHTepBalle TeMMepaTyp BIMVIOTb JO TeM 
nepaTypbl %KUAKOFO resMA NoKasao0, uTO Ey CHJIbHO 3aBHCHT OT cMocoba uk 
callMH uccleqyemoro cocTtosHHa cnviaBa. JJaxe B cryuae cbuKcalluu Heynops 
WOUCHHOTO COCTOAHUA (3aKaJIKH C BbICOKHX TeMMepaTyp) CHJIbHO CKa3bIBaeTCA 
pa3IMuHaA CKOpocTb 3akaIKH. IIpu ObicTpoM oxJaxKeHHu civlaBa c 800° Ze 
KOMHATHOM TeMMepaTypbl CMIaB OKa3biBaeTCA MapaMarHUTHbIM pH STO TeM| 
nepatype. IlocroanHaa Xoua WA STOO OGpa3siia Oblia MOMOKUTeIbHAa MU paB 
Ha Ry>= + 0,09 -10-” B-cm/a -rayce. : 

OObruHO IA ciyuaes deppoMarHeTuKoB Ey UM Vy BbIUNCIAeTCA MO cop) 
mMyuie 


‘ 
i 
4 


R,Bi R,-4tl i | 

ge ail 

| 

re Ry— oOniunad nocrosHHaa Xouma, a R, nocrosnuaa Xowua, cBa3aHHa 
CO CNOHTAHHOM HamMarHMueHHocThiO J. 


Oxa3biBaeTca, uTO OOblUHad NocTosHHad Xomna R, umeer HeOOBIYHbIM, HE 
KNaCCHYeCKHH—NOJIOAKUTEMSHIA 3HaK. OTO coracyercsA C aHHbIMH aMepHKabi 
CKAX aBTopoB ("). Tak kak ObicTpo 3aKasleHHbIi cnas Ni;Mn umeer cpak 
HHTe@IbHO HH3Kylo TemMepatypy Kiopy, To 9. A. c. Xoua, cBA3aHHad C Had 
unem Js, NOABACTCA TOJbKO pH HH3KHX TeMMepatypax (?). 

Kpusple sapucumoctu Ey or B aaa o6pasua cnasa NisMn c ynopa ac 
YeHHBIM pacnosoxweHHem (y~1) aromoB MoKa3aHbl Ha puc. | cNOWIHLIMM JIMHY 
AMH. Rs MA 9TOrO clyyan paBHo — 0,637 -10-!2 B-cm/a-raycc. AHamorMuHl 
KpHBble MWIk TOrO %e OOpasila NPM cTeneHH JasbHero MopsfKa, MeHbIUeli 
NOKa3aHbI NYHKTHPHBIMH JIMHHAMM Ha TOM xe puc. 1. Ha Bcex KpuBbIX JW 
3Toro Cilyyad OOpaSoTKu cnyiaBa 3aMeTHO NoHMxKeHHe Ey c yBemuuenuem B 
IIpu Temnepatypax xMKOro a30Ta MU *KuAKOrO renun Ey MepeXOQUT uepes HYJIH} 
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OBUAUMOMY, [WIA YaCTHYHO YNOpsaNOUeHHBIX cocTOAHMi MAM CMecH ynops- 
ee aHon HM He ynopaqouenHon das Ey wiHM vy onperenstorces cbopmysoit lye 
“IM yuecTb, YTO Ky u Ry UMeIOT pasHble 3HaKH HM pasHblii MOPANOK BeMUHHHI, 


G-cm 
X 
a pee gins 


0 a 10 15 20 keayce 


Puc. 4 


"aKKe, CCIM MPHHATb, cormacHo Cmuty (*°), uro R; ompesensercs aeKTpHe 
*KHM COMPOTHBJCHHeM Pp, TO KaYCCTBEHHO MO2KHO OOBACHHTb XO BCeX KPH- 
X, MOKa3aHHbIX Ha puce. |. 


VuctutyT u3HkKH MeTaJIVJIOB Tloctymuo 
Akajemun HayK CCCP 29 s1\ 1959 


| MysuKoO-TeXHHYeCKHH UHCTUTYT 
| Akajemuu Hayk CCCP 


IWMTHMPOBAHHAA JIMTEPATYPA 
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Jloxuaayo AkKayqeMun HayR CocP. 
1959. Tom 125, Ne 3 


A. K. JIABPYXHHA, JI. Jl. PEBHHA u 9. E. PAKOBCKHMM 
®YHKUMH BOSBY)KAEHWA OCKOJIKOB JEJIEHHS JIAHTAHA 


(IIpedcmaenexo axademuxom A. I]. Buxoepadoeum 10 XII 1958) 


Oynol v3 BaxkHeMIIMX XapaKTepHCTUK Mpollecca JeveHHA AMep, MOSBOUIS 
rolleH MOMOHTH K eFO MeXaHH3MY, ABAAeTCA PYHKUMA BOSOYKeHHA, T. e. 3 
BHCHMOCTb NoMmepeyHoro ceveHHA OOpas0BaHHA OT SHEPrHH Maaroulux wacTH 
beef (EB). 

@MYyHKUMN BOsOyKeEHHA NOMHOTO CeYCHHA WIM OTAeMbHbIX MpPOLyKTOB fe 
JICHHA pH 2Heprun ComMOapAMPyIOWINX YaCTHIL WO HECKOJIbKUX COT MerasJeK" 
POHBOJbT H3yYeHI B page pador (1~*). UccnexoBanHA NpOBOAMMMCh Kak pale 
XHMHUCCKMM, Tak HW (M3H4eCKHMH MeTOJaMM HM OTHOCATCH K OOslacTH HanOose 
TAXKEJBIX ANep KOHWAa Mepwowuyeckol cucTrempl amementos (U, Th, Bi, Au 
Ilpu sToM oOHapy2KeHbI CJleqyroulwe XapakTepHble OCOOeHHOCTH MOBeeHi 
cyHKuMh BosOyxKyeHHA. B mnoporopol oOjacTH SHeprHH OomOapyzupyroulM 
YaCTHIL HaOMOaeTCA CHJIbHBIM POCT NOJIHOrO Ce4eHHA eIeHHA Cc 9HeEprHel. | 
uHtepBase E~100—450 Mas cpom YpaHa H TOPHA MOUTH MOCTOAHHO, a BUCMY? 
uM 3070Ta yBeIMUNBaeTcCA. DyHKUMH BO3OyXKJeHHA OTACIbHbIX MPORYKTOB } 
JIGHUA YpaHa HM TOPHA 3apAxKeHHbIMU YacTHuamu c E po 380 Mos OKa3biBaky 
YTO BbIXOJ[bI HEHTPOHHO JePUUNTHEIX H3OTONOB YBeJIMYMBAaIOTCA, a H3OTOTOB 
U30bITKOM He€HTPOHOB YMeHbllaloTca c sHeprveH. IlpH uccneqoBanuun dyHKWy 
BO3OYKJCHHA MPOLYKTOB WesIeHHA BUCMYTA C Eyanc= 450 M9B OOHapyxKeHO, ¥ 
CeYeHHA OOPasOBaHHA HEHTPOHHO JePUUMTHBIX H3OTOMOB pacTyT C yBeIM4eHK 
9Heprund ComOapAMpyIOulHX acTHIL OpicTpee, YEM CCYeHHA VW3OTONOB C H3ObiiR 
KOM HeHTPOHOB. 

OTHOCHTeEIbHO CeYeHHA JesIeHHA Aep SJIeEMeHTOB CepeAMHbI mepvosMuecke 
CHCTeMbI CBeJeCHHH Malo. OnyOIMKOBaHbI JIMUIb HeEKOTOpble JaHHble O CeueHt 
JIeJIeHHA TaHTasla, PeCHUA MU TOJIbMHA WpoTOHamUc aHeprueli 450 Mos (°) uo © 
YeHHH OOpasOBaHHA HeKOTOPHIX OCKOJIKOB JeleHHA CepeOpa MpoToHaMu Cc SHEP 
ruei 480 Moss ("°) uw saHTaHa poToHamu c sHeprue 660 Mos (14). OynKnil 
BOSOYKICHHA [VIA MPOLYKTOB JeseHHA STHX AJep He USyUaJINCh. 

B HacTosileh padoTe ceaHa NOMbITKa uCceLOBaTb (yHKUHH BOsOyxKE 
HUA OCKOJIKOB JeeHHsa JaHTaHa P**, Ni** u Se7? B unTepBame sHeprnii GomOal 
upyroulux mpotoHoB 140—660 Mop. 

MetToguxka. Mecnefopanne nposoqusocb Ha CHHXpolluKsoTpone Obif 
€(HHEHHOTO HHCTHTYTa AepHbIX UcceqoBaHHH. JlaHTaH oGyyuascaA B BH 
MOpolwkKa OKHCH BecoM Jo | r, 3aBepHyToro B aJIOMMHHeEBYIO (poulbry, B TeueH 
0,5—I1 vaca. CnekTpaibubli aHaiu3 He NOKa3asl HaJIM4uuA MpuMecel, KOTOpIHy 
MOFIM Obl MOCJY2KUTb HCTOUHHKOM HCCIeLyeMbIX akTMBHOcTe. Ilocae o6u1y 
HHA OKHCb JIaHTaHa PaCTBOPANAaCb B KOHILCHTPHPOBaHHOM COAHOH KUCIONP 
M Ha M3OTONHbIX HOCHTeIAX MPOMSBOAMJOCb BbIAeeCHHe paqMOM3OTONOB HUKell 
cejleHa Hu cbocdopa. | 

Bu wenmeuue Se. Meranmuyeckuh Se ocaxaica BoccranoBlennem St 
B_ KOHI[CHTPHPOBaHHOM COJIAHOKHCJIOM pacTBope. OcayoK pacrBopssics 
HNO;, pacrsop ynapuBasca ocyxa, ocraToK pactBopsvica B 12 N HCl,| 
CHOBa MPOBOJMJIOCh OCaKeHwe CeseHa. OTOT WHKI NOBTOPAJICA elle [Bax 
Satem ocayoK Se pacTBopsica B a30THOH KUCOTe H MpOMsBOLMMacb BOSTOH 
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WKHCH CeJleHa; MOCIeIHAA PacTBO 


v PAJIaCb B KOHIeHTpHpoBaHHo HCl, u3 xKo- 
‘OpoH OCaxkaicaA MeTamMueckult Se. ms 


Buheneuue Ni. 


eH OUHCTKH HUKeA IIpOH3BOAHJ0Cb ero MHOrOKpaTHOe NMepeocaxkaeHue Mu- 


PacTBOpe B NPHCyTCTBHH KOOaJIbTa, Map- 
aHila HW WHHKa. ‘ fae neil 


Bpuheneunue P, Metoyquka Bsbllenenua onucaua B paOote (7%). 

PesyabtTartu. Tlonyuenunie SKCIePHMeHTaJIbHble JaHHble mpescraB- 
jCHbI Ha puc. | u 2, rye rpacuyecku M300paxKeHb (PyHKUMH BOsOyxXTeHHA oc- 
Ae KOJIKOB JeJIeHHA JaHTaHa Se*?, Ni®® y 
P* B wuTepBaste E nayarolux MpoToHoB 
140—660 Moss. PesymprarTbl sABAaIoTCA 
cpeqHuMu u3 2—4 NapasebHbIX ONbI- 


ome 
10°”. 


‘o 
Gin 
10 0" 
QO 200 400 600 Mb 200 300 = 400, — 500-800 Mab 
( iB 
Puc. 1. PyHKuun Bos6yxKTe- Puc. 2. OynKyHA Bos6yxKTeHHA 
Hua Se? uw Ni®’ mpw genenuu P®? pu WeIeHHM JlaHTaHa MpoTo- 
JlanTaHa MpOTOHaMH 2HeEprHH Hamu 9HepruH 140—660 Moz 
140—660 Mop 


op. Jlna Se’? npn Ey= 140 Moss u aaa P®? npw Ep= 220 Mop HaOmogamach 
[Hib He3HAUHTeIbHaA aKTHBHOCTb (~5 UuMn/MHH), YTO MO3sBOIAeT oMe- 
FUTb Moporu oOpasopaHua sTuHx aAep (Aa Se’? Enopor ~100 Mss; aa P 
Enopor ~200 Mos). CoorpercTBy1olive KpHBble B STOH OOACTH SHEprH MpoBe- 
FeCHbI MYHKTHpOM. 

; Spa, us6paHHpre HaMM JIA HCCeAOBaHHA, MpeACTaBIAIOT MHTepec, Mo- 
(KOJIDKY Ba H3 HUX OO/aaroT U36bITKOM HelitpoHoB (P* uw Ni®*), a aqpo Se™ 
(BIMeTCA HeHTPOHHO ecbuIlMTHbIM. Kpome Toro, corjacHo aHHbiM padortel (™), 
(OpasopaHve agep P* u Se’? mponcxoQMT MO MexaHH3My aCHMMeTpHuHOTO 
jenenua, a Ni®*® nyrem cuMMeTpHuHOrO JeleHua. Kak BHXHO U3 PHCyHKOB, B 
owe KpuBEIx o =f (E,) HaGofaeTcaA OOlad 34KOHOMePHOCTb: NafeHHe ce- 
leHUA OOpasoBaHUA OCKOMKOB eseHuA Cc yMeHbIUeHHeM Ey. 

| Xapaxrepupii peskuii noxbem KpuBbIx o = f (Ep) Ana P* mu Se” mpu yse- 
bMuenuu Ey cBblllie nopora HX OOpas0BaHHA TOBOPHT O 3HAaUHTeIbHOM pocTe 
(eCPOATHOCTH ACHMMeTPHUHOTO AeseHuA Aep WaHTaHa B UsyyeHHOH oOOmacTH 
lneprun. [loqo6naa KapTuHa HaOvlofaacb B padore ("°), re ceueHue OOpaso- 
fauna Fe>°— npomyKta acuMMeTpwuHOrO JeleHHA Aep BHCMyTa YBeJIHUH- 
loch Goslee 4eM B {Ba pasa mpu pocte E, or 480 no 660 Mss. PyHKuMA Bos- 
lyxkienua Ni®* umMeer HeCKONbKO OTJIMUHbIM XapakTep. Ceuenue ero 06pa30Ba- 
ius u3MeHsetca B 10 pas np usmenenuu E, or 140 no 660 Mos. Oro cBuze- 
‘IbCTBYCT O TOM, UTO BEPOSTHOCTh CMMMETPHUHOTO [eIeHHA Aep MaHTana B 


533 


MCHbIUeH CTeMeHH 3aBMCUT OT SHEP MaatoulMx MpoTOHOB. OTuM OOcTOATEeR 
CTBOM MOXKHO OObACHHTS HaOsmOMeHHoe B padore (**) MocrosHCTBO ceyeHuA 
JICHHA ep cepeO6pa B uHTepBane E, ~300—660 Mos. 

TIpumensxempli B 9TOM pa6oTe MeTO TOJICTOCMOMHbIX COTOMIacCTHHOK 
MO3BOJIACT PEPHCTPHPOBaTb MPOLYKTbl CHJIbHO ACHMMeTPHYHOTO jleJeHUA, 
pasyrollvecd C OTHOCHTeIbHO MaJIbIMH BbIXOJaMH. 

JlaibHelitee uccieqoBaHve (yHKWMH BOsO0yKJeMHA MpOAyKTOB eeu 
alep SJIeEMeHTOB CepefMHbI MepHORMYeECKOH CHCTeMbI MpecTaBsIAeT OOJIbIMh 
HHTepec JIA BbINCHeEHHA MeXaHH3Ma levIeHHA. 

ABTOpbl BbIpaxkaioT OmarogapHoctp JI. I]. Mockasesoi u M. HW. Baoxuny 
3a MOMOMb B MpOBeqeHHH JaHHOrO UCC/eqOBaHHA. | 


VuctutyT reoxuMuH MM aHaJIMTHuecKOH XHMHY Toctynuno 
um. B. U. BepHagcxoro = by SUE axe) 
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TEO®H3HKA 
H. W. PEJOPOBA 
CNEKTPbI HOUHOFO HEBA B OBJIACTH 8200—11200 A 


(ITpedcmaeaeno axademuxom B, I. Pecenkossim 14 X 1958) 


B TeyeHue sump 1956—57 r. na Bropakanckol o6ceppatopun (¢ = 40°21’, 
4=44°15’) pu nomouyn cnextporpada CII-50 c smexrpodHoontuyeckuM mpe- 
OpasoBaTeeM ObIIM NOMYYCHbI CMeKTPbI HOUHOTO He6a B OGacTH A 8200— 
11200 A. J[ucnepcua npu6opa Gpiuia mpumepHo 160 A/mm, paspemlaroniaa cua 
/ A. Otoro Opl0 FocTaTOuHO AIA NomyyeHua cnekTpoB OH c P-perspl, pa3- 
oeWIeHHOH Ha BpalllaTesibHy!o CTpyKTypy. 
| Bes ucciehyeMad oOslacTbh MepeKpbiBaslacb C MOMOMIbIO MATH cepHii cneK- 
IpOB, BUA KOTOPHIX H300paxKeH Ha puc. |. 

Jia KaxKOH CepHM CNeKTpOB Nowy4eHoO cpemHee pacnpeseseHve HHTEHCHB- 
(OCTH B Momocax OH 3a HecKoObKO HOWeH. OTHOCUTeILHaA HHTCHCHBHOCTh M0- 
jioc OH Bapbupyer oT Hou K HouN Ha 10O—30%, nmosTomy cpefHee pacnpesese- 
JiH€ MHTCHCHBHOCTH 3a HeCKOJIbKO HOYeH MOyyeHO c TOUHOcTHIO Jo 10—15%, 
KOTA OWIMOKa OTMebHOrO U3MepeHHUaA He Gombe 10%. Cuntas, uTO c TaKOH ToOU- 
HOCTbIO HaCeJICHHOCTb YpOBHeli He M€HACTCA OT HOU K HOUN, OblIa MponsBeqeHa 
IPHBA3Ka CNEKTPOB, NOMYYeCHHBIX B pa3sHoe Bpema. Tak Kak CpefHee pacmpe- 
JeleHHe HHTCHCMBHOCTH B MepeKpbIBalOulMXCA Momocax cCoBMafaeT B Wpeemax 
MUMOOK H3MepeHHA, TO B Pe3YJIbTATe MPHBASKH CNEKTPOB OWHOKa B OMpesevie- 
{MM OTHOCHTeCJIbHbIX HHTeHCHBHOCTeli Nosoc OH He cubHO Bospacter. B Tab. 1 
JIPHBEeHbI OTHOCHTeJbHbIe MHTEHCHBHOCTH Mooc OH B efMHuax Qig—1) C TOU- 
MocTbio 20 20%. Unrencusuoctb noocnl (8—4) npuBegeHa c yueTom Norvoule- 
IMA BOAAHbIM MapOM, KOTOpOe OMpeseANOCb C NOMOMLbIO CieKTpa JIyHBI, CHA- 
Foro B TY %e HOUb. 
| Ta6Oauna 1 


AGOcO/IOTHBIe H OTHOCHTeJIBHbIC HHTCHCHBHOCTH Mosoc OH * 


Orn. | Orn. OTH. | OTH. 
| , | wut. | HHT. Nae oes ical anne eek nat.| unt. | A6c. eee 
gionoca| >n A| wen. | 8 ex; | wur.epR eR ag BA| pez. | Bex. | uur. BR = 1 7 
| Oa ISBTT, A Qua | 5577 A 


6} 1700 820 |\(9—5)| 10014] 1,74 | 8,10} 3700 5770 
5} 2800 1940 |\(4—14) | 10290} 3,63 |17,30) 8000 1690 
0} 3300 2970 ||(5—2) | 10830} 5,50 | 24,2 | 12000 4000 
6| 41400 440 


H6—2)| 8349] 1,00 | 4,6 
17—3)| 8829] 1,50 | 6,9 
#3—4)| 9383] 1,65 | 7,7 
13—0)| 9793] 0,97 | 3,2 


A6OcomoTHble HHTeHCHBHOCTH Mosoc OH onpesensmucb C MOMOMLbIO 3eeHOr 


o 


} HUM, KOTOpad MOsyualacb BO BTOPOM MopsAKe Ha OMHOH H3 CepHit Hallux 
TIeKTPOB. Kak u3BecTHO 43 9/IeKTpOcpoTOMeTpHuecKHX U3sMepennit (',”), MHTeH- 


| * T]pumewanue npu Koppexmype. B Moet 3ameTKe «[MApoKcubHOe U3MyyeHHe To Ha6uloje- 
juam ua Bropakanckoi o6ceppatopun (ApmeHua)», HameyaTanHon B Ann, de Geophys., 14, 365, 
(958, omiMO0uHO MIpHBeAeHbI CMIIKOM 3aHHKEHHDbIC _aOCOMMOTHBIC MHTCHCHBHOCTH MOJI0C OF 
Be opie 6bIH OLeHeHbI MO OLHOMY CreKTpy, CulyualiHo BEIOpaHHOMy C OYeHb OOVIbINOH MHTeH- 
WaBHOCTHIO 9077 OI. 
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CHBHOCTb 3@/1CHOM JMHUM CHJIbHO M€HAeTCA B TeyeHHe HOU HM OT HOUM K HOY 
B Halllem clyuae MHTeHCHBHOCT 3e/leHOM JIMHMM B TeyeHve MATH HOoueH MeHS 
jlacb MOUTH B 3 pasa, MpHueM STM M3MeHEHHA He KOppeJIMpoBaJH C MHTeHCHBHG : 
cTb1o momoc OH. Ilostomy cpeqHne 3HaveHuA WHTeHCMBHOCTeH Mosoc OH B em [ 
uttax 5577 A nomyansncn c TouHOcTHIO Zo 50% (cm. Tad. 1). [lonaraa cpeqH et 
3HaueHne HHTeHCuBHOCcTH 5577 A paBHort 250 R (*), Obluia OlleHeHa HHTEHCHBHOCTIE 
nomoc OH B peseax (cm. Ta6a. 1). B Ta6. 1 mpuBegenbr TakxKe aOcOJIOTHbBE 
MHTeHCHBHOCTH Homoc OH no pzaHHbIM Poua (%), KOTOpble MOyyeHbl AM MyTe 
nmepecuera JaHHEIx Poua, [lerruta u Busamamca (*) 410 Bu_MMOM OOacTH CrIeHI 
Tpa MO BepOATHOCTAM NepeXOJOB, BbIYMCJICHHbIM VW. C. IIknoscxum (°). Kani 
BHJHO W3 TaOl. 1, MMeloTCA CYyULeCTBeHHbby 
pacxoOxKeHHA He TOJbKO B aOCOJIIOTHBIX 3Haqy 
YeCHHAX WHTCHCHBHOCTeH, 4TO MOXKHO Obl 
6b! OGbACHUTb OLWMOKOM B OWeHKe HHTCHCHE 
HocTH 5577 A, HO HB OMeHKe OTHOCHTeIED 
HbIX HHTCHCHBHOCTeH, KOTOpble y Hac Ip 
BeJeHbI C TOUHOCTHIO To 20%. 2 
V3 a6cosoTHBIX WHTeHCHBHOCTeH Tost 
OH onpeyemeHa HacesIeHHOCTb pass wHbl) 
KoleOaTeJIbHbIX YPOBHeH, IpHYeM MCHOIb3Cr 
BaHbl BEpOATHOCTH NepexOos, BHIVMCJICHHBI) 
VY. C. WkaopcKxun (°,°). Kak BuJHO M3 pic. 2h 
; HaCe@JIGHHOCTb JOBOJIbHO MJaBHO pacTeT | 
@ 4 5 6 7  § gy’? YMeHbUeHHem V’ u He HaOslOJaeTCA MpeuMyy 
UL€CTBCHHOL HacemeHHocTH 9-ro KOueOaTedEE 
Puc. 2. S3aBHCHMOCTb HaCeeHHOCTH oro YpOBHA, Kak 9TO cmeqyer “3 BENC 
OT HCXOQHOFO koeOaTebHOrO YPOBHA 8 F 
JieHuH Xunca u Tepu6epra (7) u Poua ( 

B pacuerax WV. C. I]knoscxoro (°,°) Haces 

JeHHOCTh 9-ro KOseOATebHOTO ypoBHA TakxKe He BbINakaeT U3 OOILero XO 
KPHBOM 3aBHMCHMOCTH HaceJeHHOctTu oT V’ (BepxHero KosleOaTeMbHOrO yponisi 


V3 pacnpefeieHuA MHTeCHCHBHOCTM B TOHKOMi BpalllaTembHO CTpyKTyp 
nonoc OH, u3u1y4aeMbIx HOWHbIM HeOOM, Obisla ONpeenena BpalllaTembHast Te} 
mepatypa. Ja 9TOrO MCNMOb30BaNHCb HHTeCHCMBHOCTH BpalllaTesIbHBIX JIMHE 
CHJIbHOH KOMMOHEHTHI 7m, paspelmeHHbIx P-BeTBelt. 

Pacnpeyeenve MHTCHCHBHOCTH BO BpalllaTeMbHOM CTpyKType ompexesmserc} 
BbIPaxKeHHeM: 

Lem = const-i(J’)e—? W)/ RT , 
| 
rye /em— WHTCHCHBHOCTb BpalllaTeIbHbIX MHHU; T — BpaliaTenbHaa Temme 
patypa; k — nocrosHHaa Bonpimana; i(J’) — daxrop untencusyoctu, F(J’) — 
BpallaTeIbHad Hepa MCcxofHOro ypoBHa; J’— BpalilaTembHOe KBaHTOBG 
YHCIO BepXHero COcTOAHUA. OrksaypiBan In Zit Ka cbyuKunio J’(J’ + 1) 
NOyYaeM NPAMY!IO JIMHMIO, U3 HaKOHA KOTOPOH MOXHO OMpeeUTS Temmepa 
Typy- PesybraTbl H3MepeHusA TeMMepaTypbI MpuBeseHbI B Tau. 2. | 

aK TIpaBMJlO, JIA ONpefeeHHA TeMNepaTypbl Ha Ka2KJOM CleKTpe HMemOCy 
NO [Be NOJOCHI, MpHHaexkalMx OMHOM U TOH xe NocexoBaTebHOcTH. B mpel 
Hemax OWMOOK U3MepeHuA TemMnepatypa, OmpeseseHHasd MO STHM MoOsocaM, OLN! 
HakoBa. CpefuHee 3HayeHHe TeMMepaTypbl, MOMYYeHHOM 3a HeCKOJbKO HoUe; 
U3 MocseOBAaTebHOCTH AV = 4 (no nonocam (6—2) u (7—8)), pasnoe 230 +H 
te 17 K, TakxKe He OTMUaeTCH OT CpeMHeTO 3HaueHUA TeMMepaTypbl, NomyueH| 
HOH W3 MOcueLoBaTebHOCTH AV = 3 (no monocam (4—1) u (5—2)), papnore 
236+15° K. Takum o6pasom, B mpeyenax omm6ox usmepenus Pemnepanyps) 
ONpeesIeHHad NO pa3sHbIM NOOCaM, OKa3aJlacb OAMHAKOBOH. STO MOKET ABAT 
CH yKa3aHHeM Ha TO, ¥TO BpalllaTebHat TemMMepaTypa MoJekyl OH oro6pa} 
*KaeT TemMlepaTypy cpespl. 

SHaueHne TemilepaTypbl WIA OAHOM HOU MbI NosysamM Kak cpeyHee ng 
M3MepeHHM MO JBYM NO/lOCaM, Mp 9TOM OWHOKa B ONpeseteHuM TemMepaTypH 
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3, Penopona 


#1000 


9000 


6000 


pee ee) 


Puc. 1 


Ta6auna 2 
Bpamatenbuas Temnepatypa nonoc OH B usyueHuH HoUHOrO Heba (Bakes) 
10—11 XII | 14—12 XII | 142—13 XII | 26—27 XII] 1—2 I] 2-3 1 —2 — — 
Moca! 22—6 4. 20—6 4. 20—5 4. 19—4 u. |23—4 u.) 20—3 4. dk a, er Sees 
2) 246 234 ANS 209 cool 208 
[—3) 238 228 195 250 "261 206 | 243 Poe 
penn. 240+10 | 2304-7 | 240-+10 | 25645 |259+4-5/206+-10/243+-5) 205+-10 | 222+410 


Cpeauaa Temmepatypa 230 + 17° K 


SOE | C0 1h | se tl | ee = 8 g-9 F3 
Tlonoca 1—6 4, 24—7 4, 21—1 4. 206 4, eeu 36 4, 22—6 4. 
(4—1) 235 2AS 258 251 259 228 219 
(5—2) 262 243 245 228 215 
Cpenu. 235410 | 213-45 | 260-410 | 247-+40 | 252412 | 228+40 | 217+10 


Cpequaad Temnepatypa 236+15° K 


pla nopaqka + 10° K. Pasauune temmepatyp, onpeyeseHHbIX B pasHbIe HOUH, 
MauvTeIbHO Oosbiue OWNMOOK H3MepeHuA: TeMMepaTypa 3a UccuIeqyembIit me- 
MO MeHAacb 10 HalliMM u3MepeHusim OT 200 qo 260° K, uro He corsacyerca 
(MOCTOAHHOM Temmepatypoh, yKasaHHol Meiinenom (260-£5° K) (8). 

| CpefHee 3HaueHHe Temnepatyppl 23316° K, nomyyeHHoe Hamu Ha By- 
WKaHCKOH OOcepBaTOpHu, pacnomoxeHHol Ha uIMpote ¢ = 40°21’, nourm He 
paMuaeTCA OT 3HaYeHHA Temnepatyppl 240 + 20° K, nomyyenHot B. C. [po- 
VWMHon (°) Ha cpeqHel wupote (SBeHuroposcKad cTaHuMa, ¢ = 55°42’), Ho 
HW 3HaveHHA CHJIbHO OTMMUAIOTCA OT TeMMepaTyp, OMpeevIeHHbIX Ha Oovlee 
pICOKUX MmMpoTax. ®. K. I[yiicxaa (°) na cranyuun B PomnHo (¢ = 60°12’) 
payania Temnepatypy 265+14° K B Hanpapnenun B 3eHHT u 275+14° K 
|HalpapyieHuu Ha cepepHbtit ropusont. IO. VU. TaspnepHn (°) Ha cranyuu B Jlo- 
npcKol (¢ = 68°38’) nonyuus Temmepatypy 290+-29° K B HanpaBmeHunN B 3e- 
ft u 360+33° K B HallpaBJIeHHH Ha CeBepHbI ropH30HT. UemOepuieH vw Oun- 


50° K. To namemy ciekTpy cepepHoro HouHoro He6a (!”), nomyuenHomy B JIo- 
WipCKOH, TemNepaTypa oKasasiacb paBHol 310+-30° K. Takum o6pa3om, Ham 
WOKETCA, UYTO CYLIECTBYeT WMpOTHbIN siekT, BbIPAaxKeHHBIH JOBOJbHO ompe- 
PICHHO, Kak Ha 9TO yxKe yKasblIBamu UemOepnen u Onnpep (4). 

B 3akm10ueHve mpuHouly ray6okyro OsarogqapHocth VM. C. Ikmopckomy u 
i; HW. KpacospcKomy 3a NOMOLb HM pykoBofcTBo padoToH u T. A. lypsayany, 
| Ma6opaTopHuH KOTOpOroO. Oblia BbIMOMHeHa 9Ta padora. 


VMuctutyr dusuku atmocdeppl Tlocrynusto 
Akajlemuu Hayk CCCP 12 X 1958 
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Jloxzayp Akanemun nayr CCCP 
1959. Tom 125, Ne 3 | 


TEXHHYECKAA PH3H 


A. M. EJIMCTPATOB u TI. P. KAMAJKHEB | 


PEHTTEHOBCKOE HCCJIEROBAHHE PACHIAA NEPECbILEHHBIX | 
TBEPJIbIX PACTBOPOB C MAJIOM PACTBOPHMOCTbIO 


PACIIA)| MEPECbILMEHHOrO TBEPAOrO PACTBOPA MEW B TEPMAHHH 


(IIpedcmaeaneno axademuxom A. &. Hodde 9 VII 1958) 


VispecrTuo, uTo (pbu3sNyueCKHe CBOHCTBa TBEpAbIX Te/I BO MHOFHX CyuaAx CH 
HO 3aBHCAT OT OUeHb MaJIbIX KOWIMYeCTB MpuMece. BanaHuve HHUTOXKHY 
IpumMece OCcOOe€HHO APKO MPOABJIAeTCA B NOJYMPOBOAHMKOBbIX MaTepHaias 
Hanpumep, 2eKTpHueckHe CBOHCTBa repMaHHA, KPeMHHA HM Jp. CyllecTBeH 
3aBHCAT OT HasIMuHA NpPHMeceH Jaxke B KOJIMUeCCTBAX MeHbIle JeCATHTbICAUH 
JOM aTOMHOrO MpoleHuta. 

MccneqopaHua TemMnmepaTypHOH 3aBHCHMOCTH paCTBOpHMOCTH pa3JIHUHE 
3JIEMCHTOB B Ge HW Si MOKa3aJIH BO3MOXKHOCTh MOJYYeHHA B pe cyyaeB neff 
CbIII[eHHbIX TBePAbIX PACTBOPOB 3TUX 3JIEMeHTOB B Ge H Si. B HacTosuee Bpey 
OCHOBHbIM MeTOJOM UCCeOBaHHA Mpowecca pacnaya MOOOHEIX TepecbiilkeHhe 
TBePpAbIX PaCTBOPOB ABJIAeTCA H3YYeHHE H3MCHEHHA SIEKTPHYeECKHX CBOHCTB { 

Han6oulee CHIbHbIM Me€TOJOM TIpH M3yYeHHH CTPyKTYPHbIX H3MeHeHHH 
HavaJIbHbIX CTAaMAX paciafla TBepALIX paCTBOpOB C OOJIbUIOM KOHUWeHTpalnet 
HalpHMep MeTaJJIMYeCKHX CIIaBOB, ABJIAIOTCA MCCeOBaHHA aHOMaJIbHO) 
paccesHHA PeHTTeHOBCKHX sy4elt. B OombuIMHcTBe paOoT NoABeHHe acepexiy 
aHOMAaJIbHOTO pacceAHHA Mp pacnale TBEpAbIX PaCTBOPOB OObIYHO CBASbIBAaIOT 
paccextHHeM WJIM OT MaJIbIxX 3apOsbIilel BbINemaIouletica das (7) HH OT KOHIE 
TPallHOHHbIX HEOMHOPOAHOCTeH B pellleTKe TBEPALIX PaCcTBOPOB Ha cTayMu mpel 
BbiqeleHHa (*) (Tak Ha3bIBaemble 30HbI TuHbe — IIpectona). Tlostomy cy 


! 


4 
cTByeT yOexKJeHHe, YTO PeHTTeHOBCKHE MeTOb HEMPHTOAHb! WIA Usy4eH! 
pacniayla NMepecbilleHHbIX TBEPAbIX PacTBOPOB C KpaliHe MaJIOlH KOHIeHTpaHes 

Ojuako mp uccieqoBaHuH pacnaga CuBe, AlZn, AgAl u apyrux TBED AH 
pacTBopos (*) 6blI0 NoKa3aHO, YTO 3HaYHTebHaA YaCTb apeKTOB aHOMAJIbHO) 
paccesHua (B TOM 4UCIIe acbpex TI 7B yMepHou Wupakunn) oOycopsena pak 
CeAHHeM He OT 3aposblle BbIferAmouleHca Pasbl HIN 30H TuHbe — IIpecrona, 
OT HapyleHHi B CaMOH MAaTPHLe, BbISBaHHbIX neopmauneli nocleqHen oOpasyt 
IMMUCA 3apOmpliiaMi. BpieAIOUIMXCA 3apObllleH B cTyYae Malou pacTBop! 
MOCTH HEKOTOPbIX 3JIeMeHTOB B Ge vw Si NpH pacmaye mepecbiileHHoro ee 
pacTBopa OyfleT HaCTOJIbKO MaJIO, YTO BO3MOXHOCTh OOHAPYyKeHHA UX PeHTT 
HOBCKHMH MeTOJlaMH COBeplIeHHO McK OuaeTcA. Ho sTO He OsHauaeT elle, 4 
eopMaluA MaTPHUbl STHMH 3apoOsblillaMA Oymer Toe masa. Tipenembug 
MaKCHMaJIbHaA pacTBopumocTb Cu B Ge jJocTuraetca mpu ~870° u paBH 
~4 -10'8 at/em’, 7. e. 7-10-7 atomubrx gonelt (°) (puc. 1 (*)); mpu Temnepatyy 
500°—ronbKo~3 -10!ar/em®, MookHo cuntatp BePOATHBIM, UTO KOHCUHBIM nmpoyy! 
TOM pacnayla Oyler OMxKaliwiad paBHoBecHad chasa Cu;Ge, yieIbHbIit 06g 
KOTOpOH cocTaBJaeT BCero 45% yembHOoro O6bemMa repmanua *. EcrecrBeH 


x de Y edie HEI o6nem Cu;Ge BBIYMCIeH Ha OCHOBaHMM MMCIOUMXCA MaHHbIX O CTpyKTy 
ugGe (*). 
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| MOsTOMy OxkuaTb OOubIUIMX AeopMalMOHHEIX Hapyuienuii B MaTpHLe pH 
| pacnare, a CleMOBaTeIbHO, H BOSMOXKHOCTH OOHAPyXeHUA sdpeKTOB aHOMaJIbHO- 
{TO pacceAHUA peHTreHOBCKUX syueli. 

| lia mpopepku sTux mpeznosoxKexnli Hamu Opwio mpexnpunato PeHTTeHOB- 
cKoe UCCeqOBanve paclala MepecbileHHoro TBepforo pacrBopa Cu B Ge, 
Mpe€ABapuTeJIbHbIe Pe3yJIbTaTbl KOTOPOTO M3JlaraloTcA HuKe. OGsacTH aHO- 
MaJIbHOrO pacceaAHHA, BbISBAaHHbIe HApyWIeHHeM B MaTpulle, MOryT HaGwOaTLcA 
TOJbKO B OKPECTHOCTH y3/10B OOpaTHOH pelierku MatTpuust. Ilostomy MbI orpa- 
|HHYHJIMCb HCCeJOBaHHeM TOJIbKO 9THX OKDpeCTHOcTeli. 

B pa6ote ucnob30BaINcb OOpasibr Ge, BbINMeHHBIe u3 HeCKOMbKUX 
\KPYNHBIX MOHOKPHCTaJIOB Kak f-, Tak M p-THMa MpoBoyumocru, Bcero 
‘126 oOpasn0B Ge ¢ HCXOJHBIM yeIbHbIM CONpoTHBeHHeM OT 33 no 44 Q-cm 
Wa n-Tuna u or 20 yo 50 Q-cm 
WIA p-Tuna. OOpasubl uMemM BUA Mps- 
|MOYTONDHBIX TMapaswIenenunexoB  pas- MEE). 
\IMUHBIX pasMepoB. Pa3smepbl oO6pasilos 4 
jHe mpespimama 14,0 x 4,5 x 1,5 mm. 0: % a 

(Bo MuHorux ciyyaix TOMUIMHAa yxKe fis pacmbop ij" 
JlerupoBaHHEIx O6pasioB cocTaBsavia C1 4udkocib 
),2—0,3 wm. SI mbepdout pacmbop 
| Mexanuueckasn o6pa6otKka Ge (pac- 0.7 

MMIOBKa, WwMdoBKa u T. J.) Maer Ha ny 
|DCHTTeHOrpaMMaX UHTeHCHBHbIe JH- Phy 


)ppaxiuonnsie actpdeKThI, OOYCJIOBJICHHBIe 
JAapywieHusaMu CTpyKTypbl NMOBepxXHOCcT- 
Jaoro cuioa Ge. JlebopmuposaHHbllt coli 500 


6 
Je ylaiaica Tpapienuem H,O, BaaoTp 7 sane jen vee oy G& 40-0 
JO NouHOrOo WCue3HOBeHHA Ha PeHT- ; 
feo Pammax o(pextos or AeopMannu. Puc. |. TemneparypHad 3aBucumoctb pac- 
Wfakum o6pa3om, cmetlenue sexton TBOPHMOCTH MeZM B repManun (°) 
(@HOMaIbHOTO pacceaHHA, BbISBAHHbIX 
yaCTIaJIOM MepecbIIeHHOrO TBepforo pacTBOpa, C AuppakiMoOHHbIMH scdextTamy, 
OycnoBneHHbIMU O6pa6orKol, ObluIo UCKIIOUeHO. 

Tlouyuenue mepecbiijenHoro TBepxoro pacrBopa Cu B Ge ocyullecTBJIAIOCb 
uddysuei Cu Bp Ge mpu TemMnepatype MaKCHMaJIbHOM pacTBopuMocTH. Obdpas- 
(bI NOKpbiBasuch Cu 3/1eEKTPOJIMTMYeCKH U3 pacTBopa CybiaTa MeqM HIM Ky- 
YOueK MeJHOM MpoBOOKU UH CosbrH MOMelaJicA Ha MOBepxXHocTH OOpasila. 
‘Ip warpese Bo Bcex culy4adxX Ha MOBepXHOCTH OOpasiloB oOpasoBbIBach 2KUI- 
jaa 9BTekTuKa Ge -++ Cu,Ge (T. mu. 3BTeKTHKH 640°), u3 kOTOpoli Cu u quddpyu- 
upoBasa B OOpasibl. B cilysae SeKTPOJMTHYECKMX NOKPHITHH Mocae Merupo- 
;aHHA HW 3aKaJIKH BCA MOBEPXHOCTb OOpasOB MOKPbIBaslaCb 3aTBePAeBIIMMH Ka- 
feipKamu 2prekTuku Ge + Cu,Ge, a B Cyyae MpOBOOKH uM dombru mpo- 
icxoquno o6pasoBaHve KOpoubKa Ge + Cu,Ge TOIbKO B TOM MecTe, re OHH 
Jonpukacalucb c O6pasiioM. YflaseHve SBTeKTHKM AOCTHramoch WANpoBKoH 
| MOCsIeLYIOULMM TpaBJIeHHeM C PeHTTeHOBCKHM KOHTPOJIeM. 

Kak jleruposaHue, Tak HM MOcueLYIOULMe M3OTEPMHYECKHE OTAKU BHINOHA- 
lucb B 3aladHHbIX KBapIeBbIX aMMyJaX, SBAKYHPOBaHHbIX JO aBleHuA 
~0,01 mm. B oryembHbix clydaax WIA KOHTPOJIA JIeETHpOBaHHe MpOMsBOAMJOCb 
‘pu japnenun~4 -10-* mM, a Camu OOpasilbl MOMelasIHCb, KpoMe Toro, B rpacu- 
jopie Tpy6ouxn. JlerupoBanue mpogxom«Kasocb oT 2 No 9 yac. MpH Temnepa- 
lypax or 870 no 900°, nocse uero OOpasiibl 3aKa/IMBaJIMCh B Teuenue~ 1—4 cek. 
eICTpbIM MorpyxKeHuemM aMmyaKH B xomomHy Boxy. Ilpa KomHaTHOli Temne- 
jaType 3aKkasleHHble JerMpoBaHHble oOpa3libl UMeIM yesbHOe she teaser 
,1—0,2 Q-cm. Konwentpanuu Cu, nmogcunTaHHple m0 ES erm 
|.Oulla Ip TeMMepaType %uAKoro a30Ta, AOXORMNM 0 ; f 
OHTPOJIbHbIe ONbITHI WOKa3asIH, YTO pacmpesemeHue Cu B OOpasilax ObIIO 
4) nocratounoli crenenu onopoynHo. Ilocne 3akanku serMpoBaHHble OOpasitpl 


} 


‘Tuna Beerya WpeBpalllayiucb B p-THII. 


2G 
1000 ¢ 


640° 
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Visyyanca usoTepMMyeCKHH pacmay mepecbillleHHoro TBepfOro PacTBOpy 
pu Temmeparypax 550; 625 u 670°. CuumMamucb peHTreHOrpaMMbl Ha CMellar 
HOM HalyyeHuH CuK c HemoxBMxKHOrTO KPUCTaJJa, YCTaHOBJIeCHHOTO B MOMG 
*KeHHe, OJIH3KOe K OpSTTOBCKOMY OTpaxKeHHIO AVIA H3yyaeMoro yaa OOpaTHOH pe 
werku Ge. [locme kKax 0H O6pa6oTKH KpHCTAa I yYCTaHaBJIMBaJICA B OJHOM H TOM 24 
MOJIO*KeHHH HW TOM %e OpHenTupoBKe. IlomyseHHadA TaKHM OOpa3s0M cepuA peut 
TeHOrpaMM aBaJla BO3MOXKHOCTh MpocseqUTh NoABeHHe UH pasBuTHe acpder 
TOB aHOMaJIbHoro pacceasnus. Jia BbIACHeHHA CPOpMbI pasMepoB OOvIacTeri and 
MaJIbHOrO paCCeaAHHA IPHMeHAMIaCb MeTOAUKa CMCHEI HZ yueHua (*). Caumasuct 
CepHH peHTreHorpaMM C HeMOABHXKHOTO KPHCTaJJa MOCMELOBaTebHO Ha H3Jy 
ueHunx FeK, CoK, Nik, CuK u ZnK. Iapannenbuo, Ha Tex *%e OOpasilay 
W3MepHAJIMCb HM HEKOTOPbIe BIEKTPHYeCKHe BeJIMUMHbI, TORKe NOATBeEPAKLaroul 
HasiM@uHe paciajla. | 

Vcenenopanuch okpecrHocTu y3voB (111), (220), (311) o6parHot perierK; 
Ge. Ha6moyapuiuecd W3MeHeHHA JMdpakUMOHHbIX KapTHH B OOWIMX YepTa 
CBOMATCH K CyleMyIOUleMy: Ha PeHTTeHOrpaMMaX 3aKaJIeCHHHIX JlerHPpOBaHHblh 
OOpasllOB, KpOMe Jlay3-MATeH, HaOsOMaloTcA JIMWIb TenOBbIe AuddysHble Mak 
CHMyMbI. TouHO TaKve xe ZudpysHble MaKCHMYMbl HaOsoMaloTcA M Ha pea 
reHOrpaMMax HMCXOJHbIX (HeerHpoBaHHbIx) OOpasyoB. [lia OOpasoB Cc KO 
meHTpauueh Cu, 61u3sKol K mpefenbHo, Mocae 4—8 vac. oTKUTa MpH 550) 
40—50 mux. mpu 625° u 15—20 mun. mpu 670° Ha one TenJIOBbIX MaKCHMYM 
NOABIAIOTCA 3HAUHTeIbHO Ooulee HHTeCHCHBHBbIe, JOCTaTOUHO pe3KHe KPyTJIb 
WIM OBaJIbHbIe 9KCTpa-MATHa. Kak mpaBHwio, HaOsOfatoTcA OHO HJM DP 
9KcTpa-maTHa (puc. 2,3 u 4). Anamu3 cepuu peHTreHorpaMM, MOJlyYeHHbIxX 
CMeHe H3JIYYeHHH, Oe3yCJIOBHO OKa3bIBaeT, YTO 9TH SKCTPa-MATHA ABJIAIOTC 
CeuYeCHHAMH IMJIMHEpwMuecKkux oOOacTeli pacceAxHHA B OOpaTHOM MpocTpaHcrTRé 
MpOXOMAMMX Yepe3 y3Jbl OOpaTHOM pelWleTKH KPHCTaa TepMaHHaA. 

B cjyyae KOHUeHTpallult Cu MeHbILUMX, YeM TpejebHble, 9pPekTbl JByMes 
HOH uppakUHH 3HaYHTeIbHO MeHee HHTEHCMBHbI HM NOABIAIOTCH NMocse Oo 
JWIMTeIbHOTO OTKUTa (HanpuMep, mpu 550° nocve 16 yac.). Ilpu qanpHehmes 
OTKHTe N€pBOHAYAIbHbIe 9KCTPa-NATHA Pace AIOTCA HW NOABJIACTCA MHOXeCTH 
Oosee ca6nrx. I]pH 9TOM TemMJIOBbIe MAKCHMYMBI, KaK IIpaBHJIO, CHJIbHO ocJat 
JIAIOTCA H, 10-BHUHMOMY, HECKOJIbKO M€HAIOT CBOIO (OpMy. OKCTpa-NATHA UE 
ra cuMBaIoTCA, OOpa3ya Ayru, NOxowKHNe Ha yuacTKH JeOaeBCKHX Koel 
Takue mcepyofeOaepckue yr coxpaHsaroTca jaxke nocie 40-yacoBoh o6pd 
OoTKH pH 550°. IIpu 670° pacienjeHve akcCTpa-NATeH MByMepHOH Audpar 
WHM HacTymaeT OueHb ObICTpO, HHOra Nocse 15—20 muH., a nomyyaroumed 
YT WJM MOJHOCThIO UCUe3aIOT HJIH OYeEHb OCAaOIAIOTCA NMoce 2—3 ua 
OTXKHLa. 

Ha pentTreHorpaMMax, CHATBIX C KOHTPOJIbHbIX OOpa3loB Ge, HemerupoBaHHbi 
Cu, mpu Tex »*xe OOpa6oTKax noaBeHuA ac:PeKTOB aHOMAJIbHOFO paccesHHA 4 
HaOmoflaiocb. OqHaKO B HeEKOTOPbIX M3 9THX OOPa3llOB Nocme OVeHb AWHTeI 
HbIX oT*KUHTOB (60—100 uac. mpu 550°) uHorga nosBAsIoTCH Kpaline cmaOx 
adekTh AByMepHOH Audpakuuu. Onu, BepoxATHO, OOYCJIOBJIeHbI HaMuHeM | 
YHCTOM TepMaHHH MpuMeceH, Waloulux cma6O MepecbillleHHble TBepAble pacTBd 
pbl, pacnamaicuimeca noce WHTebHOrO OT#KUra. IIpH OOpaTHOM mepeHoce 
BbICOKy1O Temnepatypy (880°) zyru M3 caObIX SKCTPa-NATeH MCYesaIOT NOWIH 
CTbIO, OAHAKO OTJEIbHbIe SKCTPa-MATHA COXPaHAIOTCA, CCIM OTKUT MPH HU3KG 
TemMepaType Obl WocraTouHo AuTembHbIM. IIpu Gomee KOpOTKHX HH3KOTE} 
mepaTy HbIX OTKHTax Noce Mepenoca Ha Temnepatypy 880° Bce s¢cdcdbexTy 
ABYMepHOH udppakuHH NOHOCTbIO HCYesaIOT; MPH MoOcMeLyIOULeM HH3KOTEN 
MepaTypHOM OTKHFe OHH CHOBa MOABAIOTCA, HO yxKe Tocse Gonee AWHTeMbHO! 
ommKura. Tako mponecc o6pallieHia MOXKHO MOBTOPATb Ha OJHOM MH TOM 
oOpaslle MHOFOKpaTHO, HO BpeMA OTAUTa, HEOOXOAMMOE AIA MOABIEHHSA SKCTP4 
MATCH, BCe Coble H OoMbUIe yBeIMUNBAeTCS. | 

OTHMH OMbITaMH MOXKHO CUNTATb JOKa3aHHbIM, UTO: 

1. [loapnenne sccexTow AByMepHO AudpaKuuu Hu MOcMeLyouee ux pa 
BUTHE IPH HH3KOTeMIepaTYPHOM OTKUTe OOYCJOBJICHb! CTPYKTYPHbIMH H3MeH} 
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Pue. 2 Puce. 3 


Pue. 2. Tlospnenne nu u3mMeHeHHe 2cdpeKTOB aHOMaJIbHOrTO pacceAHHA B 
Tipowecce H80TepMHyecKOorO pacnafla MepecbilleHHOrO TBepworo pacTBopa 
Cu Bp p-Ge B okpecTHoctu y3a (220) mpu Temmepatype 550°. a — noc- 
ne 3akamku c 890°; 6 — nocne 8 uac. oTKura; 6 — Maene 16 ac. OTKH- 
ra; 2 —mocyie 36 yvac. oTKUra (H3 CepHH peHTTeHOrpaMM Ha MH3/1yueHHu 
CuK), T—Tennopoli MakcuMyM. & — 9KcTpa-NATHAa AByMepHoH AubpakWnn 


Puc. 3. [lospaenue atdexTOB aHOMasIbHOrO paccedHHA B Mpouecce H30- 
TepMHYecKOrO pacnaya MepecbilleHHOrO TBepsoro pacTBopa Cu B p-Ge p 
okpecTHocTH y3ia (220) mpu Temnepatype 625°. a@— nocae 3akaJIKH c 
890°; 6 — mocne 15 MuH. oTKura; 6 — nocne 45 MH. OTKuUra.T — Ten- 
ORO MaKCHMyM. @ — 9KcTpa-MATHa AByMepHOH Auppakunn 


| Puc. 4. Ddekts! WByMepHoH Luppakuwun 
| B OKpecTHOCTH y3.1a (220) noce 45 muH. 
i omkura npn 625° (u3 cepnu pentreno- 
rpaMM Ha CMeHe H3Jly¥eHHs!) 


| 
| JAH, rt. 125, Ne 3, Enucrpatop uv Kamagoxues 
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}imsMn B KPHCTaJIe MepecbilkeHHOrO TBepforo pacTBopa Cu B Ge B mpomecce 
Dacnaya. 

2. Iloapuenue sppextos AByMepHoH pupaKuHH He MOxeT ObITb OOBACHE- 
\f0 pacceaHveM oT 30H Tube — IIpectoua nim 3apogpiueli Bpifensiourelica cba- 
jibl BCIeACTBHe KpaiHe MaJlOH KOHWeHTpawuu Cu B TBepfom pacrsope. Bce 
[aOM0JaeMble aHOMAJIbHbIe acpPeKTHI CeyeT CUUTATh PesyJIbTaTOM pacceaHUA 
//CHTTCHOBCKHX JIyuali OT HapYWeHH BCaMOli MaTPHlle, BbISBAHHBIX ecbopmaluell 
HOcieqHel OOpasyiOllMMUCH sapOsblillaMH BbIfeTAOUlelicA (bash (BeposTHO, 
iu3Ge). 

| 3. Wurepmperanua sdpexros AByMepHo AudpaKkunu Kak 9cpeKTOB OT OMIH- 
OK B YIlaKOBKe CIOCB KaxKeTCA MAJIOBEPOATHOM BCJEACTBHe OTHOCHTebHO G6osb- 
HOH MHTeHCHBHOCTH HM Cobo ycTouMBocTu sTUXx sitbeKTOB Mpu MepeHoce 
[a BbICOKy!0 TeMIlepatypy NO CpaBHeHHI0 C pasBuBalollelica OOUHO cTpyK- 
rypon. 
| 4. Ocraerca mpeqnonoxutTb, uTO HaGOaoulMecd 9KCTpa-naTHa (adeKTHI 
((BYMepHO AuppaKunu) aABsmioTca sdbextamu copMbl OT MIacTHHKOMOLO6- 
(IX PaspbIXeHHU (CyOMMKPOTPeIHH), BOSHUKAIOUWIMX B KpucTasue Ge Ha Ha- 
AJIbHbIX CTaNMAX Pacnaya TBepLoro pacTBopa. OGbsacTu WByMepHOH Audppakunun 
HacCMOJIOXKeHbl BUOMb Y3JIOBbIX IIPAMbIX OOPaTHOH pelleTKU Ge, NapaebHbIX 
/€KOTOPHIM HallpaBuieHuaM Tuna [111]. O6pasyromueca B mpotecce pacnaya cy6- 
(AKPOTPCUIMHbI NapasiesIbHbI MwocKocTaM (111), T. e. BO3MO2XKHbIM NIOCKOCTAM 
KouIbxKeHuA B Ge. PaspbIBbI CIVIOWIHOCTH (CYOMMKPOTPelIHHbI) OOpasyloTcA 
(Ob OHO WIM ABYX M3 YeTbIPeX KpuCTaMOrpapuyecKH PaBHO3HaUHbIX MVIO- 
Kocteii (111). Jlerambuoe mocrpoenue oGacTe pacceaHUuA elle He 3aKOHUe- 
0, HO M3 MpOTAKeHHOCTH OOJacTeli pacceAHHA MOXKHO OMECHUTb MpPUGJM3HTeb- 
(ble pa3Mepbl MuKpotpemuH (/>1000A, d< 100A). 

| 5. OOpasoBanne Ayxek UM paciilensenue sideKTOB ABYMepHOH AMpakuun Ha 
iolee MO3HUX CTaqHAX pacnala OOycIOBMeHbI O6pas0BaHHeM 3aKOHOMePHO pa3- 
PHeHTHpOBaHHIX OJIOKOB B KpHcTasie Ge, BHYTPH KOTOPbIX COXPaHAIOTCA 
yOMuKpoTpellMHbl. Pe3kocTb 9KCTpa-MATeH, [axe mMocye pacilenieHHA, yKa- 
@bIBaeT Ha KPYIIHbIe pasMepbI OIOKOB UM GOOJIbIITYIO MpOTAKeHHOCTh MHKPOTpe- 
MH. 

| 6. Hecmorps wa KpaiiHe Majylo KOHWeHTpanuio Cu B Ge, crpykKTypHble u3- 
MeHeCHHA, PasBHBAaIOIHecA B MaTPHIle B Mmpowecce paciaya, HaCTOJbKO BeJIMKH, 
(TO flaoT xOpomio oO6HapyxuBaemble AudppaKuUMoHHble scdpeKTbl Ha peHTre- 
sorpaMMax. 

| 7. OOulwH xapaKkTep HaOsIOLaeMbIX CTPyKTYPHbIX H3MeHeHHH pu pacmase 
fiiepecbijeHHoro TBepforo pacTBopa Cu B Ge (o6pas0BaHuve cyOMUKpoTpeulHH, 


i} 
il 


MocNefyroulee pasBHTHe OOUHOM CTPyKTYypbl) COBeplieHHO aHasorMyeH edop- 
MalMOHHbIM ABJICHHAM, PaSBHBAIOIMMCA B Mpolecce pacihasa TBepAoro pacTBo- 
1a CuBe (*), HecMOTpA Ha OOUIbIIMe pa3s/IMUHA B KOHICHTPallWAx. 

| Botpaxkaem rayOoxyro OularonapHoctp P. A. SBuH4yKy 3a MOBCesHeBHY!0 
HOMOLb B padoTe M MomesHble OOcyxKMeHUA. 


MucrutyT nmouynpoBosqyHKoB Tloecrynus10 
Akajemuu HaykK CCCP 26 VI 1958 


UMTHPOBAHHAA JIMTEPATYPA 


1F, J. Morin, H. Reiss, J. Phys. Chem. Solids, 3, 196 (1957); P. Penning, 
Philips Res. Rep., 13, 17 (1958). 2 A. H. Geisler, J. K. Hill, Acta Crystall., 
f, 238 (1948). ® A. Guinier, J. Metals, 8, 673 (1956). SA. MoE IWC Tp aro s, 
MAH, 101, Ne 1, 69 (1955) * C. S. Fuller, J.D. Struthers, J. A. Ditzen- 
Merger, K.BOWolfstirn, Phys. Rev.,-93, 182.0954). °J.A. Burton, 
Yhysica, 20, 845 (1954). 7K. Schubert, G. Brandauer, Zs. Metallkunde, 43, 
it uctpatos, JAH, 69, A 3, 337 (1949); Mss. AH CCCP, cep. 
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Jloxnann Axayemun nayr CCCP 
1959. Tom 125, Ne 3 


TEXHHYECKAA ®H3HKA 


P. H. PYBMHIITEHH u B. HW. ®HCTYJIb 


ONPEJEJIEHHE MOBEPXHOCTHOM MPOBOAUMOCTH 
NoJIY NPOBOJHUKOBbIX KPHCTAJIJIOB METOXOM «KJIMHA» 


(IIpedcmaeaeno axademuxom A. ®. Hope 25 XII 1958) 


1. Baengeunue. IIpu uccneqopanHu NOBepXHOCTHBIX CBOHCTB repMaHHs 

WH KP€MHUA %KelaTebHOB YHCe MpOYHX MeTOJOB HMeTb MeTOJ, MO3BOJIAIONIMY 

OJHO3HAYHO ONpeeMATh BEMMIMHY NOBEPXHOCTHOM MPOBOAMMOCTH op. C4MTAaIOT 

Muameaiiee 4YTO MOBeEPXHOCTHAA MpOBOAHMOCT 

cxeme dy/da MOXeT BbISbIBATb HekOTOpoe (¢ 

, 7 HHOra HW BeCbMa CYLLeCTBeHHOe 

yBeJiM4eHHe OOPaTHOrO TOKa B M10 

' JIYMPOBOAHHKOBbIX AHORaX. IIpu 

MeHAeMbIe B KaxKJIOM KOHKPeTHO 

cyyae cnocoObl o6pa6oTKH no- 

BePpXHOCTH YTepMaHHeBbIX (KpeM 

Puc. 1. Cxema kauHOBHAHOrO OOpa3siia HHEBbIX) KPHCTaJJIOB JOJIXKHbI Bbi 

3bIBATb H3MeHEHHE MOBEPXHOCTHO! 

TIpOBOAHMOCTH, OJHaKO B JHTepaType HeT CBeJeHH O MpAMBIX MeTOMax ee M3 

MepeHHaA. M3mepenve HemocpeCTBeHHO BeEJIMYHHbI ¢, BO3MOXKHO pelaraeMbl 
B 3TOM CTaTbe MeTOJOM, Ha3BaHHbIM HAMM MeTOJOM «KJIMHa». 

2.Teopua MeToga. B ocnose metToza JexKUT OObIUHbI IByX30H\ 

BbId Me€TO H3MepeHHA YebHOrO COMPOTHBJICHHA MOJYMPOBOAHHKOBbIX KpH 

cTaoB (1). O6paszel, WIA H3MepeHH DOMKEeH ObITb BHINOJIHeEH B BUe KIHH 

(puc. 1). 
O6o3HayHM NOWHY!O MOBepXHOCTHY!O MpOBOAHMOCTb OOpasila on, a OObeEMHY 
do. Torga nopepxHocTublli TOK J, OMpeyemHTCa BbIpaxkKeHHem 


. do do 
le => 2ses re + 2onx = tg a, 


rye dp/dx —rpaqveHT noTeHivala B TouKe x. 
OOpemubI TOK J, OyeT paBeH 


do | 
l= SoSX tg a. (2) 


Uonnpm tok / npeycraBiaeT CyMMy TOKoB, TEKYLMX B MOBepXHOCTHOM 
cloe UM B OObeMe; cCymMMupys (1) u (2), Towydaem 


it 26, 
A= = 2oq + (—F + 90) x tga (3 
ane | 


B sepo “actu BbIpaxkenua (3) Bce BeIHYHHbI u38Meps1oTcA Ha onbiTe. B Koop- 
qwnatax A—x ypaBHenue (3) mpegcTaBaaeT TpaAMyio sMHutO, OTCeKalolll yt0 
Ha OCH OpAWHaT OTPe30K, paBHblit 


ee =a one (4) 
042 ; 


Us yraa waknona mpamoli (3) nerko HaxoquTcd s3HaueHHe OObemMHOli IIpo- 
YIMMOCTH oo: 

ANS CrnAN y AIEA te Bot fg 
(X2 — %) tg « iS i (9) 


o= 


| lakuM oOpasoM, usMepsad rpayMeHT NoTeHIMana BAO KMHa HM OOpabaTEI- 
ji NOJYUCHHbIC pesyIbTaTbI NO ypaBueHusiM (3), (4) u (5), MoxHO ONnpesenUTh 
| OObeEMHy!O HM MOBeEPXHOCTHY!O MpoOBoMMOCTH. 
} YpapHenue (3) cmpaBequBo np Tpex ycosusax: 1) TOKOBbIe JIMHHM B KJI- 
2 MMCIOT MaJIylO KPUBu3Hy; 2) KOHTaKT MeTaJJI — NOJIyMpOBOAHUK B MecTax 
PABOMa TOKa ABJIAe€TCA OMMYUeECKHM; 3) MaTepHasI, H3 KOTOPOrO Clean KH, 
WHOpPOTeH, T. €. So HW Gy HE 8ABHCAT OT KOOPAMHATHI x. 
| MoxkHO MoKkasaTb, 4TO NepBoe NpesnonomwKenve BNOMHE LOMYCTHMO pH Ma- 
pix yraax a. [IpopeyqenHaa oleHKa NOKa3bIBaeT, YTO STO YCJIOBHE JOMKHO BBI- 
PJIHATECA TIPU 

: of P (6) 


} HespinomHenue Broporo ycnoBHxA MpHBOAUT K ToMy, 4TO ypaBHeHus (1), (2) 
((3) HaunHatoT ObITh CIpaBeAMBbIMU Ha HEKOTOPOM PacCTOAHHH OT KOHTAKTOB, 
ye yxKe He CKa3bIBaloTCA SHeEpreTHyecKHe Oapbepbl H MHDEKUMA 3apsAOB. 

| Tperbe ycuopne pexko BhInomHsAeTCH Ha MpakTuke. Ho OHO He ABMAETCA CTOMb 
@OOXOJMMbIM. STO MOXKHO MOKa3aTb, PaccMOTpeB 3aslauy B Gosee OOUIeM BHIe. 
ByfeM cuntatb, YTO B NwlacTHHe C MOCTOAHHOM TOMMMHOM, M3 KOTOpOL 
TOTABJIMBaeTCA KJIMH, WMeeTCA pacrpeyesenne * 


Qos Co) (x), (7) 


We o. (x) — HensBectTHad cbyHKuuA. Tora Aa mmacTuHb! Oyler cupaBeyuBo 


Ao = 20° [ aan st <0 (x)| h, | (8) 


je 4—vTomumHa WacTHHbl; BepxXHHM WHeKC HYJb NOKasbipaeT, YTO 93TH 
\JIMUMHEI OTHOCATCA K TlaCTHHe. 
Conocrapssia (8) c (3), erkO HCKJNOUMTh HeH3BeCTHYIO (PYHKLMIO (7): 


A Ao uh 1 4 1 ‘ 
De oie BE en = 208 (5 | a (9) 
Takum o6pa30M, OKOHUAaTeJIbHO OyeM HMeTb 
B= 2o,§ — 6, (10) 
& 
| eae es | : BOW GRE, ees, 
é (ee oS” b= 208 (E+ 3). ae 


Ecam crpoutTb rpaduk dyuxunu (10) B Koopqunarax B—£, To yrom Hakulo- 
A moayuaemol mpsmol OyeT onpeseATb MOBepXHOCTHY!O MPOBOAMMOCTh KJIH- 
ibpugzHoro oOpasua. Orpesox 6 Ha ocu B, orceKaembli STO MpAMOH, OyeT 
{pellesIATb MOBEPXHOCTHY!IO MpPOBOAMMOCTb UCXOAHOM MacTHHEl. 

HerpyHO 3aMeTHTb, UTO B CyYae TpaBJICHNA KJIMHa Pa3JIMYHbIMH XHMH- 
}cKUMM BelecTBaMM OyAyT nony4aTbca TpaMble JMHuM (10) c pasmMuHEIMA 
kK sI0HaMH, HO Ha OCH OpAHHaT BCe MpPAMbIe JOJKHBI MepeceKaTbCA B OAHOM TOU- 
:. ITO OOCTOATEIbCTBO MOXKET CIY2XKUTb MPOBepKOH MpesiowKeHHOrO MeTosa. 
' Ecaw 2Ke B WiacTuHe op He 3aBMCHT OT KOOPAHHaTHI x, TO OOpadorkKy pe- 
‘JIbTaTOB CJletyeT BeCTH B COOTBETCTBHM C ypaBHeHHem (3), H B.9TOM Ci1y4ae 
})OBEPKOM MeTOMa JOM2KHO ABJIATHCA COBMACHHE BEMMYHH 95, BbIYHCJICHHbIX H3 


\uxsoHa mpsmpix (3) H H3MepeHHEIX OObIUHbIM OOpasom. 


* BesmunyHy 6, Mo-pexHeMy CuMTaeM He 3aBHCALeH OT KOOPAHHATHI X. 
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3.PesyabTraTH 9skKCNepumMeHTa. JA NpoBepku mpesqioxel 
HOrO MeTOa ObWIM W3POTOBJICHbI KJIMHOBHAHbIe OOpasilbl U3 MOHOKPHCTaJJI! 
yeCKOrO repMaHHaA HW KPeCMHHA C pa3JIMUHBIM YCJIbHbIM 3JIEKTPHYeECKUM COMPOTH: 


sieHvem. I]nudosKa o6pa30B MpOu3BOMIaCb TO}, yrJIOM, PaBHbIM MIpHMepE 
5°, Ha MpocToM mpucmoco61eHH) 


Glen OObIYHO HCMOsIbsyeMoM B MeTaJ 
worpapun WIA MOJyYeHHA KOCk 
IHmos. CxeMa u3mMepeHHu Ip) 
IMeHTa NOTeHUMaa He Tpedyer Ml) 
sCHeHHH WM MOSTOMy He IIPHB: 
WMTCS. 

Ha puc. 2 noka3aHo pacupt 
jeseHve BeJIMUNHBI a¢/dx JIA BY 
XapaKTepHbIX CJyuaeB. 

Ha puc. 3 noKa3aHbl pesyJ 
TaTbl H3MepeHHaA BemMUMHbI A DA 
odpasna Ne 1 u3 oHOpozHO} 
G2 repMaHHA JO HW mMocle TpaBseH 

sg ea: ganic 40 om B H,O,. O6pa6orKa pesybTaT 
MpoBeeHHaA B COOTBeTCTBHH | 


Puc. 2. Pacnpezenenne rpafqventa noTeHItHasa 
BJOMb ByX repMaHMeBEIX MacTHH. /— oOpase v3 YPaBHeHweM (3), NoKa3asia, 4 
OAHOpOAHOrO repMaHHA, 2 — u3 HeEOHOpOAHOrO MOBEPXHOCTHaH MpOBOMMOCTb 


pesybTaTe TpaBsIeHHA U3Mer 
jlacb c 0,28-10-? om-? yo 0,15-10-? om-?. BpraucneHHaat u3 yraa HakJo 
NpAMbIX pHc. 3 BewMuUHHA pP, cocTaBAeT 30 H Z5 OM-CM, aH3MepeHHas Ha II 


pa As 
OM-CM 


a 


a G08. eG 0 BB cm 


Puc. 3. Okcnepumentambupie PesyAbTaTbl, MOIyYeHHbIe Ha OOpasie 43 OHOpoAHOro rep? 
Hua. J — Qo Tpaprenust, 2 — nocae 15 Muu. Tpapaenua B H2O2 


Puc. 4. OkcnepuMentabHble pesybTaTHl, MOMyYeHHbIe Ha OOpasle us HeosHOpo_Horo rep: 
Hua. J —lO TpaBsenua; 2 — nocae TpapieHHaA BH2O2; 3 — nocae Tpapenua B CP-4: 
mocme Tpaplenua Bp CP-4-+ SnCle 


CTHHE 10 M3TOTOBJICHNA KIMHa BeIMYMHA Py paBHa 27 oM-cm. Cxoyumocrp 9 
SHAaveHHH CleyeT CUMTaTb BHOJHE YOBMeTBOPHTebHON. 

M3 o6pasna Ne 2 u3 HeoxHOposHOro repMaHHsA TakxKe Obl U3STOTOBJIeH KJII 
HO OOpaOorkKa pesyJIbTaTOB MpOBOAMACh MO ypaBHeHu1O (10) (cm. pu. 4). | 
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i 


MCYHKa BUHO, 4YTO BCe MpAMble, KaK H OXKMaOcb, MepeceKatoTca MpakTH- 
e€CkH B OJHOM TOUKe, KOTOPasd OMpesemAeT MOBeEPXHOCTHY!O NPOBOAMMOCTH Hc- 
POMHOH MviacTuup Ne 2. 

-PaccMaTpuBaemblii MeTO HeOHOKpaTHO MIpHMeHAVICH H [WIA KPeCMHMeBBIX 
(Opasuos. Ilpu stom Bcerga HaG0aOCb XOPOMee COBMACHHE BEMUYHH Go, BbI- 
WCJICHHBIX MO ypaBHeHHIO (3) H H3MepeHHbIX ABYX3OHJOBbIM MeTOJOM Ha Ila- 
THHe JO H3rOTOBJIeHHA KJINHA. 

Ucnomb30BaHHve MeTOJa «KIHHa» MO3BOAAeT MPOBOAUTh CpaBHUTeIbHBIE 
{CCJIeqOBaHHA MPH pa3JIMUHbIX BUaxX OOPpaOOTKH MOBePXHOCTH C IeTbIO BbIGOpa 
{OpaOoTKH, MpHBOAAMeH K MHHUMAJIbHOMY 3Ha4eCHHIO MOBepXHOCTHOM MpoBo- 
MMOCTH. 


Tlocrynuao 
15 XII 1958 


UHTMPOBAHHAS JIMTEPATYPA 


} | COopx. Monynposoguukosbie npuOopbl wu ux upumeHenue, p. II, non pez. A. A. Pego- 
foBa, M., 1957, ctp. 16. 
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Jloknayn Akayemuu nayrx CCCP 
1959. Tom 125, Nb 3 


XHMH ff 


B. JI. BAMCEP un B. Jl. PABOB 


AJIKMJIMPOBAHMHE 1,1-(4,4'-MOKCH)-AM®EHHJISTAHA 
V30BYTHJIEHOM 


(I]pedcmaeaeno axademuxom A. B. Tonuueeum 24 X 1958) 


| Ankusndenoubl HaxXOLAT WHpOKOe NPHMeHeHHe B PasIHYHBIX OOMAacTAX opra- 
eckoro cuHTesa. B TO BpeMaA KaK aJIKHJMPOBaHHe MOHOSIepHbIX (eHOIOB 
)yHeHO XOPOLIO, aJIKHJIMpOBaHHe JBy- 
Bex (peHOJIOB B IMTepatype He onH- Ta omuacat 
40. 


| Hamu uecsieqopaba peakuia aJiKHJIH- ae 5 

\ 1 fs) on Ss @pakuna 
BaHua H300yTHeHOM §1,1-(4,4'-nH- e 235 | & |o46—219°/5 um 
| ee Pactgopu- | § oO /es mp |e 
(-u)Aucennsstana (Cy4H1 402), mosy- a esl enohe Sie eensed lara oe eae 
MHOrO TIpH B3aHMOJeHcTBHH (deHoua & gs |eo | & B % oT 
| O58 7) OS a | BY | reopun 
[BOJHOM JIM CNHPTOBOM pacrBope Me] e& |ES | m 
JalleTHJIeHOM B IIPHCYTCTBHH KaTaJiH- 

bopa HsPO4-BFs (',2). Opup 10/15 | 13] 6) 13) 29 
IC CoO Gene RDLE pup MO ally | By | UE eras iN i555 
ME hg atta e =~ Ven OC IDET Obnp 5 Wi5yi, 20 | 121° 8] 18 
JIMYeCKOe BeulecTBO, C TeMMepaTy- Benson 5165 1 25 4-12. | Ocmonenue 
Kk nwaBeHHa 122,5°, n0xXo pacTBopu- Bhup 40 | 15 | 39 | 16] 30) 66 


i: B yruleBoqopoyax HW XOpolio—B 
liprax, KeTOHaX, CepHOM apupe. 

| Ankusiupopanue (peHoma usc6yTHIeHOM OObIMHO MpOBOAAT pH TemMmepatype 
—90° (*), mpu sTou Temnepatype cbeHOJI HAXOAUTCA B PaClNaBJIeHHOM COCTOS- 


li H HeT HeOOXOMMMOCTH B MpHMeHeHHM PaCcTBOPHTeA. 
Tak Kak CigHi,O2 naaputca 


Ta6nuna 2 mpH 122,5°, To B oTcyTcTBHe pac- 


5 ' ae pst TBOPHTeJIA PeaKUHIO MpPHWOCb Obi 
| | 3 & SRE | ote-ot9e5 mm  BECTH Ip TemMMepatype MopsyKa 
= Yi oO] Exe ° a 
5 Fi ecbie o ailna ca alaeaeel 130°. IIpu takoH TemnepatType B 
Fis 3 e{esse| io. [e % OT  KHCJIOl Cpee BOSMOXKHO pas/oxe- 
ae] = a re sees as HHe CiaHigO2. Mcxoya u3 9roro, 
MbI IIPOBOJIHJIH aJIKUJIMpOBaHHe 
36 14 20" 14 33 72 H300yTHJICHOM B_ pacTBOpHTee 
a : i co . ab (cepupii sdup) npn 15—20°. 
3” 3,5 | 20 2,5 | 24 46 Hso6yruven nowyuau jerny- 
112.5] 6 15 4 25 54 patauveH u300yTHIOBoroO cnupta 
RZcON let 15 4 Gio 1) 620 Hal OKHCbIO aJIIOMHHHA pH 360°. 
f [12,5{ 6 |20| 4 37 81 ANKUJIMpOBaHHe MpOBosNs0Cb cule- 
_ JtyWOulMM OOpa30M: B_ peakTOp 
TIpumeuauHue. Bo Bcex onmbitax B peak 
pans 30 r CygHisO2, 40 mat cepHoro sipupa. (rpexropylaa Kol6a) 3arpyKasica 
pactgBop 30 r quoKcuyudenusTana 


) mat appa, Karanu3aTop HsPO4BFs x mpH NOCTOAHHOM MlepeMelUMBaHHH Mpo- 
(kaca u36yTHen. Ilo okoHYaHHH peakUMH COsepxUMoe peakTopa MpOMbIBaIH 
bi, HeiirpamusoBanu 10% pacTBOpoM MleOUH AIA yHaseHuaA Hempopearupo- 
luero CigHi,O2 (npeqBapuTesbHO OplvIO YCTAHOBJICHO, YTO NPOAYKTHI aJIKMIN- 
anne JMOKCHAMeHNIaTAHa He PaCTBOPAIOTCA B 10% pacrBope meo4H). 


6* 047 


} 
| 


| 
| 
| 
| 


Ulenounoit pacTBop 9kcTparnpoBasn 3pHpoM, SPHpHbIH pacTBOp MpOMbIBa 
BOMOH JO HeliTpasIbHOH peakUMN, OTTOHANH SPHP H HU3SKOKMNALIMe MOMMe 
W300yTHJIeHa, a OCTATOK PasroHAIM MOA, BAKYYMOM B TOKe yruieKHcsOrO raza, | 
nomyunsH dpakunio 216—219°/5 MM, koTOpad HM Oblla MPHHATAa 3a OCHOBH 
NpokyKT peakuuu. PesybTaThl MpeABapHTeIbHbIX OMbITOB MPHBEAEHbI B TAO. 

@Mpaxuun 216—219°/5 mM— TBepfoe BeLeCTBO AKeJITOBAaTOrO IBeTa, XOPO 
pacTBOpsAeTCA B MapacbHHOBbIX, Ha(PTeHOBbIX H apOMaTHUeCKUX yrueBoqopone 


| 


Haiigeno %: OH 11,13; 10,7 
CoeHeg(OH)e. BaruncuieHo %: OH 10,4 


MosekysapHbiit Bec: HaliqeHo 319; 331; BbraucmeHO (C22H 3 Q2) 326. 


Hatigeno %: C 80,4; 80,68; H 9,32; 9,33 
Co2HgoO02. BpraucneHo %: C 80,9; lel G74 


Pe3yJIbTaTbI aHaJIH30B MO3BOAIOT UJeCHTHPHUHPOBaTb 3TO COeHHeH 
Kak 1,1-(414'-quoKkcn-5,5!-qu-Tper.6yTH1)qupeHusTaH 


eh Ge eee 
HO ”. is ae OH 
i-CyHg CHs i-CyHy 


Cnenyroulan cepa onpiros (Ta6. 2) mpoBoyusacb B WesIaX yCTaHOBJeH 
ONTHMAJIbHbIX YCJIOBHH peakWuu. ONTHMaJIbHbIMH YCJIOBHAMH SABJIAIOTCA: K 
WeHTpallua KaTamusatopa 15 Bec. %, Temnepatypa 18—20°, MomsapHoe OTHO 
Hue H300yTHJIeH : JHOKCHAMpeHMISTaH-4, CKOpOCTb NogayH uH306yTHIE 
2—3 n/uac. ore 


VWuctutyt HedrexuMuyeckoH MW ra30BOH MpOMbILlIIeHHOCTH Tlocrynune 

um. HW. M. Ty6xuna 24 X 1958 
UMTHMPOBAHHAA JIMTEPATYPA 

Bedi. Bai-cep,.A..M, Ilomukapmosa, JAH, 97, NM ‘5 (1g 


2B, i Batcep, JVAH, 108, Ne 5°(1955). ° A.B. Tonuunes, B.M. TyM 
Mau,’ “B. H. AHA pouos, Jl. UW. Ko puwyxHosBa, Her. xos., "Ne 7 (1954). 
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Hokraagp AKkanemun HayrK CCCP 
1959. Tom 125, Ne 3 


XHMHA 


Akayemux AH JlarsCCP lf. A. BAHAY u T. T. JYMNKC 
HOBbIM CNOCOB CHHTE3A 2-APAJIK HJIMHAH]MOHOB-!,3 


B HacrTosljee BpeMA CpeAM MpOHSBOAHbIX HHAaHMOHA-1,3 ocobeHHO BBIIe- 
qeTca 2-eHHMHAaHANOH-1,3, HaltemuMi mpHMeHeHne B MeAMUNHe B KayecTBe 
sTaproro aHTHKOaryJIAHTa KpoBH (*~*), usBecTHbIii B CopercKom Co103e nos Ha- 
annem «Peni». DenHIMHLaHIMOH MeHCe TOKCHYeH, YeM AMKyMapHH, WelicT- 
her ObicTpee U He OONafaeT KYMYJIATHBHBIM JelicTBHeM B TeparleBTHUeCKUX JO- 
hx. Bo3MOxKHO, 4TO HalilyT NpakTH4eCKOe IpHMeHEHHe MU HEKOTOpBIe aMMHOMNpo- 
SBOTHbIe MeHHIHHAanqMona, OGsalaioulMe, MO MpesBapHTebHBIM OMbITaM, 
jaaBepHHONOOOHKIM, aTPONMHONOAOOHBIM HW HapKOTHYeCKHM JelicrBuem (7~-°), 
i B cBa3v c 3THM MpescTaBAeT HHTepec H OM xKaliMIMa roMomor deHHHE- 
MHMOHAa 2-OensnusMHaHAMOH-1,3 (IV Ar = C,H;). Ws nponsspoyqupix: 2-6en- 
(IMHaHMona-1,3 B muTepaType onvcaH TobKO 2-(n-HUTpPOGeHSHs)-HHLaH- 
WoH-1,3 (II), monyueHHE wiKaMsanuel n-nuTpobeH3su6eH30MyKCYCHOrO 
pupa (I) (°°,44) no cxeme: 


CO eine 

a7 ON H,SO, va 

\) ae SAS NN ee | SSCHCH,CeHaNOs (pC H-OU: 
COOC2H; SWA Paps 


I II 


§ Henasuo sty peakumio usyyann JI>S3anyKaes u 9. Banar (2) u Beiacnnan, 
Ho Kpome 2-(n-HHTpOOeH3HV1)-HHaHyMOHa-1,3, BbIXO, KOTOpPOrO cocTaBsAeT 
%, oOpasyeTca elle n-HHTpOGeH3HvaleTOeHoH (54%). ~ 

| Yoxe B 1888 r. Posep (1°) ycraHoBuul, YTO WHKIN3allMeH OeH3OMsTyKCyCHOrO 
(Mpa Heb3a NOYYMTb HHLaHMOH-1,3, Tak Kak Ip JelcTBUH KOHLWeHTpHpo- 
(HHOM CepHOH KUCJIOTbI OCH3OMJIYKCYCHbIM Sup paciilensAeTcA MO aleTode- 
‘Ha. Llukiusauua GOeH3sun6eH3onyKcycHoro. supa tTakxKe He faeT (7°14) 
HexsninHwanMon-1,3, a 2-GeH30usMHyaHou-1, T. e. B JaHHOM clyuae WMKIH- 
ist MpOuCXOAMT CO BTOpbIM apoMaTHuecKHM KombuOM. LluKiM3aunel aHn- 
imyKcycHoro adupa Bosak ("') He moy4uHs HM owNJaemoro 2-n-MeTOKCHOeH- 
lmMHaHquona-1,3, Tak Kak MPOHCXOAUT pacileleHHe H OCMOJIeEHHE NpOsyK- 
|B peaKIHH. ; 

| Ou meTox NomyYeHUA JBy3aMeleHHbIX HHJaHAMOHOB COCTOHT B KIAH3e- 
'BCKOH KOHJeHCaluuN MankKusdranata c 3(HpaMH MOHOKapOOHOBbIX KHCJIOT 


{) 10 cxeme: 


COOC3Hs R CO R 
Za " ee 4C2H,ONa Ve a HCI 
CoHe ony SS —2C2H;,OH ae VA SS +HOH 
COOC;Hs; COOC;2Hs5 CO COOC3H;s 
CO 
TANS 
— CoH CHR + CO: + C;H;OH. 
~ 
co | 
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Bosk (14), ccbiiaacb Ha HegqocTynmHy!0 Ham paGory (*°), yKa3bIBaeT, YTO | 
9TOMy MeTOy SuHrep CHHTesHpoBal 2-CeH3HIMHaHAMOH-1,3, KOHJeHCHp 
braneBbiit abup c supomM ruzpoKopHuHol KucoTHI. K coxaeHHo, B padd) 
Boska He yKa3aHbl Hu dusuuecKue cBOlicTBa 2-GeHsHMHAan{uoHa-1,3, HH ¢ 
BbIXOJIbI. | 

Hamu paspaOoTaH HOBBIH MeTO, NomyyeHuaA 2-apasKHJIMHaHMOHOB- 
(IV) rugpuposanuem 2-apuanfzenunjangquouos- 1,3 (III): 


CO eo) 
~ H Pa eS 
CH, Ge Gat GH CH — CHAr 


ad Seeit 


q 
a 


III IV 


Apomatuueckue aJIbUerHfbl OUCHb JerKO KOHJeHCHPYIOTCA C HHaH MONG 
1,3, oOpasya 2-apuauyenuuganquonni-1,3 (III). U3 aureparypbi usBecTHO, © 


a, B-HEHACbILeHHbIe KeTOHbI CeJIeKTHBHO rMApUpyioTca PHApocyAbpUTOM HaTp 
(Na:S.O,), HalpuMep Mpon3BoAHble THOeCH3OMJISTHIeHa MalOT TIpH 3TOM CO} 
BETCTBYIOMHe MPOHSBOAHbIe LHGeHsoMaTaHa (°). IIpu oOpadorKe 2-6eHs3aui 
jaHguoua-1,3 (III Ar = CeHs) rugpocys1bpuToM HaTpHA B CNHPTOBOM pacTBC 
B 3ABHCHMOCTH OT KOHILGHTPallH CNMpTa yalOcb H3O0JIMpOBaTb Ba MpOyKi 

Ecuin 6eH3a/IHHaHHOH B pacrBope 96% cnupTa KHMATHTb C PHApOcy but 
HaTpHA MW TOPAYHH pacTBOP OT*PHJbTPOBATh, TO IPH CTOAHHH *PHMIbTpata U3 He 
BbIlaqaeT APKO-2KeNTad cepycofepKalllad HaTpHeBasw CO/Ib. COJb XOPOIO P 
TBOPACTCA B BOJe, IPH KHMAYeHHH, elle Jyule B MpHCyTCTBHM KMCJIOTHI. Cag 
pa3laraeTca, BbINeIAA CEPHHCThIM ras H OOpa3syaA ocaloK GeHsa tHE TaN ANoy 
TakHM O6pa30M MOUTH C KOJIMYCCTBCHHBIM BbIXOJOM OOpa3OBaJIOCb ony ea 
Hoe coesquHeHHe OeH3amNHAaHAHOHa (V). Uro sto WeHcTBUTeJIbHO Tak, NOTES 
A\UJIOCb TEM, YTO TOT 2Ke MPOLYKT NoOyyeH HS OeH3a/IMHLaHAMOHa MIpH ero Kil 
YeHHH B CNHPTOBOM pacTBope Kak C OucyJIbcpHTOM, Tak MH MeTaOHcysIbOH 
HaTpHA. 


HO SO3Na 
Ne 
Cc E@ CH2CgH; 
YG AV eee 
CeHa (Ge CHC,H; CgHa Cc 
ers aS 
CO CO CH2CgH4NO2(n) 
Vy VI 


Ecuv 2Ke PHAPHpoBaHHe FuApOcyILpUTOM HaTPHA MPOBOANTb B BORHO-cHs 
TOBOM pactsope (1 : 1), TO mpH pasOaBleHHM pacTBOpa, NO OKOHYAaHHH peaKuih 
BOMOH M3 Hero BbilafaeT ocagoK 2-6eH3uIMHAaHWHOHa-1,3 (IV Ar Col 
c-BbIxooM 19,1%. 2-bensnamHganquon-1,3 mpegzcraBsiaer cool Gesloe Beurec? 
c T. mi. 95—97°, B oTMMUMe OT 2-GeH3amMHAaHAMOHA-1,3 pacTBopsetca yy 
B pasOaBJIeHHOM KapOOHaTe HaTpHA C HHTCHCHBHO-XKe/ITOH OKpacKOl, u3 4) 
cmlefmyeT, YTO CO2QHHEHHE COJePKUT SHOJM3HPYeMbIH BOOPORHbIM aToM. | 

CpaBHUTeJIbHO HU3KHU BbIXO] OeH3HIMHaH_MOHa OObACHAeTCA TeM, 4TO 
paebHO OOpasyeTcA UM OucyJIbiuTHOe CcoesMHeHHe OeH3aMHLaHquona ( 
Tak Kak 9TO COeAMHeHNe XOPOIO pacTBopsxeTcA B BOse, TO Np pas6aBuer 
pacTBOpa BOON OHO OCTaeTCA B pacTBOpe, M3 KOTOPOrO He BOLeMMU B perl 
MIO OCH3aIMHaHMOH MOxeT ObITb BbIeeH OOpaTHO B KOMUUeCTBe 80,3%| 
B3ATOFO B. PeakIHIO MpHOaBMeHHeM CO/AHOM KHCOTLI HM KUMAYeHHeM PacTBO| 
TakuM OOpasoM, CYHTad Ha BOLWeqWMH B peakIHIO OeH3aJIHHaHAHOH, BbIIN 
ero NOYTH KOJIMYCCTBEHHbIM. YpeMyeHHe KOIMYeECTBAa TruLpocysLbuta 1 
MpOAOJKUTEIbHOCTH PeaKUMM BbIXONa OeH3HMMHaHAMOHa He MoBpluaer; | 
WHO, OOpaz0BaBlileecA ONCYb*YTHOe CoeMMHeEHHe GeHsaIMHTaHAMOHAa yxKe | 
rHAppyerca B OeH3HIMHAaHANOH. Jia JoKa3aTebCTBa STOO MpHroTOBJeH! 
uucToe OucybpuTHOe COeAMHeHHe GOeH3aIHHJaHAMOHa KUNATUMNOCh 4 aca 
THAPOcyIbpPuTOM HaTpHA B BOAHO-cHMpToBoM pactBope (1: 1). Mo oxonuanh 
900 


1 
€aKUHH H30JIMPOBaH OeH3HJIMHJaHAMOH TosIbKO C 4,8% 
patHo 84,3% Gen3anHHqaHqnona. 

ee Xepakrepycmann Tomy 4eHHoro 2-OeH3aMHAaHquona-1,3 mbt ucnomb130- 

Le. Beant Boska ("'), a uMeHuo, aJIKMIMpOBaHve OeH3HJIMHLaHMOHAa 

[? ? tie eemae Tonyuennpiit 2-OeH3HJI-2-(n-HATpOGeH3uu1)-HH Lan Au- 
i-1, O TOUKE IWaBJIeHHA H ApPyrMM cBolicTBaM Jeli 

| JCHCTBUTeJIbHO BI 

tBeyaeT JaHHbim Boska. ao 
Anasioru4uHo rnypupopanuem aPHJIMeCHHHTaHIHOHOB THpocyppuTomM Ha- 


a “ieee Bite cpeye MNOJIy4eHbI CUICHYIOULMe apadIKHJIMH aH MOBI (cm 


BbIXOJIOM H BBbIeIeHO 


- 


Ta6muna tl 


Ar ee ab Liser aa 
wien 
—€_S—0cH, 102 —104 | Bensut 34 
~~ S-N(CH)2 | 148 —145 | Oparmxertit 44,8 
<> 87 — 90 Cpetao-2KeuThIt 41,3 
OCH, 
—<~_S-ocn, 113 —114 | Caa6o-*eareiti 15 
bcH, 
—¢__S-0n 170 —172 | Cpetno-xenTetti 15,6 
OcH, 
L9= 
SE=CL YEH: 124 —123 | dKearnii 24 
~~ S-N(GiHe | 111 — 113 |Opanxenniti 76,6 


| [[vankusiaMuHoapHueHHHaHHOHbl He OOpasyioT OUCYJIbPUTHBIX COeAMHe- 
iM, NOITOMY HW BbIXOAbI AHa/IKHJaMHHOOeCH3HJIMHJaHAMOHOB BBILUe. 

| XopowMe pe3yJIbTaTbl alo TakxKe FHAPHpOBanve OeH3a/IMHAaHAMOHA BO- 
)pOOM B MpHCyTCTBHM CKeeTHOrO HUKeJIA, O 4YeM MOC/eLyeT OTe bHOe CO- 
LeHHe. 

B 9kKcnepuMeHTasIbHOM uacTH B KayecTBe MpHMepa MOApoOHO onucaHa pe- 


IKcNepuMeHTaAIbHAA Ei Ae Cave > 


BucymbmuTHoe coeRunneHune 20CH3ATHHAANAUO- 
la-1,3(V).a)C rug pocyab@utTom HatTpua. 6 r (0,0256 moms) 
6en3auHZan_uona-1,3, 6 r (0,0286 mona) rufpocyapduta HaTpux u 100 ma 
mpta (96%) KUMATAT C OOpaTHbIM XOJIOAMbHUKOM Ha BOAAHOK OaHe 3 uaca. 
pau pacTBOp OTPHJIbTpOBbIBalOT OT HeMpopearMpoBaBillero THApOcyJb- 
ita HaTpusa. V3 cbubrpata mp cTOAHMM, OCOOeHHO Ip TpeHHH CTeHOK CO- 
bma CTeKIAHHOM MasouKol, MefIeHHO BbIMayaeT ApPKO-2xKeNTOe OucybpuTHoe 
}emuHeHve OeH3aiMHAanquoua. Buixoy 6,8 r (99,4%). Xopomo pacTrBopseTca 
} xonogHol Boye, O6pa3syx %eTHIi pacTBOp; Np KHMAYeHHH PacTBOpa BBI- 
ienaerca 2-6eH3aIMHanMou-1,3; mpH HarpeBaHHu BofHOrTO pacTBOpa C KHC- 
Bs BbIeAeTCA CepHUCTHI Ta3 HM BbIMalaeT OcaloOK 2-OeH3aINH aH MOHa- 


‘| 


13. B adupe u Sexn30ne OucybuTHoe CoeMHeHHe He pacTBOpAeTCA. 


: 
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6)C O6ucyabgdutom natpua. 6r (0,0256 mona) 2-OeH3annHas 
muona-1,3, 6 r (0,0577 mona) Oucympura uatpyn u 100 ma cmup 
(96%) KHNATAT Cc OOpaTHbIM XOJOLHbHHKOM Ha BOAAHOK Gane 3 yaca M Mas 
we OOpaOaTbIBaloT Kak B Mpesbizyuem curyuae. IlomyueH TOT *%Ke MpPOyKT. 

B)C MetaOucyapbgdutTom natpua. 37r (0,0128 mona) 2-66 
3anuHganquona-1,3, 3 r (0,0125 mona) metaOucyibduta HaTpus uM 50 MI copy 
oOpabaTEIBaloT Kak mpexye. Bprxog 2,8 r OucyabtuTHoro coesMHeHHA. XH J 
yeckHe MH (pPH3M¥eCKHe CBOMCTBA BeUIeECTB, NOJYYCHHbIX BCeEMH TPeMxA CITOCOt 
MH, COBepIIeHHO OXMHAKOBBHI. | 

Hafigeno %: S 9,86; Na 6,21 | 
CigH1103;SNa. Buruucueno %: S 9,47; Na 6,80 


2Beuo3u¥auHRaHAUNOH-1,3 (IV, Ar =C.H;) 9,36 r (0,04 mon 
2-6en3amMHaHuona-1,3 12 r (0,0572 mona) rugpocyabputa waTpusx, 90 | 
cnupta u 90 Mi BOYLI KHNATAT C OOpaTHbIM XOJIOMMJIbHUKOM 4 aca HM TOpAY: 
pacTBop duseTpyror. OctbiBlini duabTpaT pasOaBisior MpHOJIMSHTeJIby 
700 MJ. BOLI, UePe3 HECKOMbKO UaCOB (PUJIBTPY!OT M MPOMBIBaIOT BOLO. Bwixy 
1,8 r 2-Oexn3ummuganquona-1,3 (19,1%), 7. ma. 98—92°, nocne KpucTauy 
3allHM H3 pa3sOaBseHHoro BosOK MeTaHosa (1 : 1) 95—97°. B KapOonaTe Harp 
pacTBOpseTcA C HHTCHCHBHO-2KeJITOH OKpacKoOl. } 


Hatigeno %: C 81,79; H 5,38 
CigHy202. Bptuncsieno %: C 81,36; H 5,09 


K duabTpaty mocse oTeneHua OeH3HIHHJaH_HOHa mpHOaBaroT 5 


15 munyt. Ilocne oxmaxeHua oTfemaIoT ocafoK 2-6eH3aIMHaHANOHa- | 
Bpixox 7,52 r, uro coctapiset 80,3% OT B3ATOTO B peaKIMIO KOJIMYECTH 
T. mt. 148—159°, | 
2-Beu3us-2-(nHuTpoOenH3suAHHAaHAUO H-1,3 (VI) 0,808 
2-6eH3HnHHaHANOHa-1,3 uw 0,59 r n-HuTpOOeH3HIXJOpHyAa B pacTBope THA 
Hatpua (0,07 r Hatpusa B 14 Ma a6comtoTHOrO cnupTa) KHNATAT 2 yaca, OTTO! 
1OT CNHPT B BakyyMe, OCTATOK H3BNeKalOoT S*UPOM, SUP YasAloT U OCTAT 
KPHCTaiMsyIoT U3 cnupta. Ilocne AByxXkpaTHOH KpHcTaIM3alnH Nonyya 
Oembi 2-OeH3Hu-2-(n-HuTpOOeHsHs1) HHZaHANOH-1,3, T. mu. 138—140° (no na 
HbIM WHTepatyppr (7') 141°). 
Hatizeno %: N 3,74 
CesHy704N. Baruucneno %: N 3,77 


VWucrutyt opraHmueckoro cHHTesa Iloctynuso 
Akajlemuu Hayk JlaTBulickoli CCP 12 XII 1958 
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XHMU 


M. T. BOPOHKOB u B. II. JABbIJOBA 


POTOXMMHYECKOE XJIOPHPOBAHHE OPFAHOXJIOPCHJIAHOB 
XJIOPUCTbIM CY JIb®YPHJIOM 


(IIpedcmaeaeno akademuxom A. B. Tonaueeoim 5 XI 1958) 


| 
1 XJOpHpOBaHNe XJIOPHCTHIM CyIbypusOM, KaTausHpyeMoe opraHMyecKuMH' 
PepeKMCAMH WIM TaslOreHHLaMM HeKOTOPEIX 9JIEMeHTOB, WIMPOKO UcMowb- 
pyetcsa B OpranHyeckoM cuHTEse (‘). B mporuBonosoxHocTb stomy doroxumu- 
gecKad peakUHA OpraHHyeckUx CoeMHeHHH c SO.Cly NpHMeHAeTCA JIMIIb Kak 
eTOX UX cysbpoxsopNpoBaHna (°*). 

| B page pador (*-?!) onmcaHo mpuMeHeHue xJopucToro cysbpypuaa (B mpu- 
FYTCTBHH NepekHcu 6eH30HJa) JIA BBeJeHHA ATOMOB XJIOpa B aJIKWJIbHbIe 
MPAIKWJIbHbIe paHKaJibl, 

EBASAHHbIe C ATOMOM KpeM- Ta6auna 4 
MMA. OyHako MpHMeHeHHe — Buixogpi IpOAYKTOB (POTOXHMHYeCKOrTO XJOpHpoBaHus 
pTOrO MeTOJa XJIOPHpOBaHHA CHsSiCl3 X0pHcTbIM cy1bypHJom 
KPCMHHHOPpraHHyecKHXx  co- 


JIM HEHH OrpaHHueHo, Tak Buixog B % Ha NpopearupoBaEmnis 


‘kak B OOBIUHDIX YyCJIOBHAX Moa. orn. KE ws kine 
o av] 

(Kaopucrlii cysbcbypust B  CH,SICl, : $0.Ch | £2 Fe 
‘pucytersun nepekucu 6eH- £5 § 2 |CHACISICl, | CHCLSICl.| CCLSICI, 
‘Yona He xOpHpyer Haxo- 

‘allnecsH y aTOMa KpeMHHA 3 40 49 33 0 
ieruibupie (*,7,°) nan cbe- 2 30 18 31 0 
iy 4 1 42 10 32 0) 
(HJIbHbIe rpynnpl. Xora 

\ Cy Tey 0,5 38 11 10 18 


eakUH1O XJIOPHPOBaHHsA Me- 
)WJIbHbIX NPOH3BOMHbIX BCe 
[Ke ylaeTcA OCYULeCTBHTb B Cpefse BbICOKOKHMAWero pactBopuTenA (7,"1,1),. 
}f0 BbIXOA MpOLYKTOB XJOPHPOBaHHA OKAa3bIBaeTCA He3HAYHTeJbHbIM. Tak Ha- 
ipumep, mpu xmopupospaHuu CH;SiCl, xopucTbim cybdpypHJIOM B pacTBope 
|-quxnop6eH30na BbIxoq CH,CISiCl, cocraBaner Bcero 2,6% (1). 

| Kynep (72) usyyan cdbotoxumuyeckoe cyb(boxsopHpoBanne KpeMHMHopra- 
mMuecKHX: coemuHeHHH SO.Cl,. OH Halle, YTO METHJITPUXJIOPCHaH NpH OCBe- 
fienuu 1500-BT mamnol HakauBaHHA He B3AHMOJeHCTBYeT C XJIOPHCTbIM CYJIb- 
jpypunom. JIumerniquxnopcunan pearupyeT C MocieqHuM B 9THX YCOBHAX 
YCHb MeWICHHO, OOPasyA JHIb CeMbI MOHOXJIOPNpPOW3BOAHOTO. 

Hamu walijeno, uTO yabTpadHoseropoe OOyYeHHe KaTaIM3NpyeT peaKIHI0 
IOPHpOBaHuA KpeMHHMopranuyeckux (a Take%Ke HW OpraHvyeckHx) coeqMHeHMi 
JIOPHCTLIM CyJIbypHJIOM B 3HAUHTeIbHO OOJIbUIeH CTeMmeHH, YeM OpraHnyeckue 
epexucu. Buarojaps STOMY CTaHOBHTCA BOSMOXKHBIM IIpHMeHeHue SO2Cle A14 BBe- 
€HHA ATOMOB XJlOpa B CPaBHUTeJIbHO MATKUX YCJIOBHAX B TaKHe TpyHO XJIOPH- 
‘hyembie UM COe/[MHeHHA, KaK HallpHMep, MeTHJTPHX/OPCHaH HM MMeTHJILUXJOp- 
iiasiaH*. 

Vinrencusyoe y.ibTpacbwosetopoe oOsyyeHHe KuMsALeH CMeCH MeTHJITpH- 
‘jlopcuuiaHa WM xJlopucToro cybpypusa MpHBOAMT kK OOpas0BaHHIO MOHO-, JH- 


y 


* QrwATpUxsOpcHsaH HM BBICLIME AMKHXIOPCHMAHbI PearHpyl0OT C XJOPHCTEIM CyIbyp HOM 
pH ysbTpadHoseTOROM OOsyYeHMM OUeHb serKO (peakUMA SakaHuMBaeTcA 3a 2 Yaca).OTH aH 
ie OyAyT OnyOAMKOBAaHbI AOMOVIHHTCJIbHO. 
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WU TPUXJOpMpousBoAHEIxX. MX BbIXObI, B 3aBHCHMOCTH OT MOJIAPHOFO COOTHOLIE 
HHA HWCXOJHbIX peareHTOB, MpHBeseHb! B Tad. |. | 

Tloy4eHHble JaHHble NOKa3bIBaloT, YTO XJIOPHPOBaHHe XMOPHCTEIM cysbpyph 
JIOM MOET ObITb, B YACTHOCTH, PEKOMCHOBaHO Kak MeTOY NoyyeHHAa CHCl2SiCl 
BecbMa s060MbITHO, YTO B MpHcytcrBHU FeCls doroxumMuyeckoe H TeEMHOBOE 
XJIOPHpOBaHHe MeTHITpHxNopcHaHa SOzCle mpakTHyeckKH He HMeeT MECTSP 
XHHOJIMH, HalMpOTHB, ABJIACTCH KaTaJIM3aTOPOM 9TOH peaKIHH. | 

Tlumeruaguxsopcusan pearupyer c SO2Cle 3amMerHo ObicTpee, YeM MeTHJITPE 
xulopcuiaH. [pu 3ToM, B 3aBHCHMOCTH OT COOTHOWICHHA MCXOHbIX peareHT 
(ra6u1. 2), MoryT ObITb MosyyeHbI C BLIXOAOM 40—50% Kak MOHO-, Tak HM AMXJOF 
TIPOH3BOJHbIe. 


Ta6uauna 2 


Bpixogbl MpodyKTOB (oToxuMMYecKoro xsopHpoBaHHaA (CHs)2SiCle 
XJIOPHCTHIM Cy JIb~YpHsIOM 


MpoxomKu- Burxoy B % Ha mpopearupogaBmul (CH,)2SiCle 
Mow. OTH. TeEMbHOCTb | 


: 4 peakuuH , 
KG aSiCls 5 SO2Che B aC. CH,(CICH,)SiCl, | CH,(C1,CH)SiCi, | CH,(C1,C)SiC]1, 


2 30 46 15 0 


4 29 26 40 0 | 
0,5 2 14 29 24 


@oToxuMuyecKoe XJOPHpOBaHHe (PeHHJITPUXMOPCHaHa XJIOPHCTbIM cyJIbpyy 
PHJIOM IpoTeKaeT O4e€Hb MefIeHHO. IIpu 3TOM, B 3ABHCHMOCTH OT yCJIOBMH pea 
IHU, XJIOpPeHWJITpHXMOpcHaH OOpasyeTca Cc HeOOJIbWIHM BbIXOJOM (NOpsAy! 
15%), 1460 coBceM He OOpasyerca (Tab. 3). Bo Bcex culy4adX OCHOBHbIM Mposy 


Ta6auna 3 


Bpixolbl MpoxyKToB (dboTOxuMHYecKOrO H TeMHOBOTO xsOpHpoBaHHa CegH;SiCls 
XJIOPHCTHIM CyJb@ypHi0m 


Bpixog B % Ha NpopearHpoEaBmMuR 


at JDK H- 
Moa, oTH. ager re Treen oH, SiCls 
CoHSICl,: SOxCL | POMC CICH,SiC], ** |ClC.H,SICI, ** | C.Cle 

4 38 — 0 0 0 

1 24 (CgH5CO)202 0 0 0 

1 53 Y.-. 14 0) 50 

0,3 429 ¥Y.-c. 0 0 60 

4 10 Y.-b., 0 0 0 1 
XHHOJIMH 

y Tan eV edenReCls 26 0 0 

1 10 ¥Y.-c., FeCls 47 26 0) | 

0,5 47 Y.-tb., FeCls 45 30 0 1 

0,3 54 ¥Y.-c.. FeCls 0 40 7 i 

0,2 52 Y.-., FeCls 0 20 25 | 

4| 38 FeCls 42. 0 0) 

0,5 50 | FeCls 53 43 0 


* Y.-—. — yabTpauosleToBoe o6yyenve. FeCls 6paocb B KomMuectTBe 0,05 
MOWI.% OT HcxogHoro CsHsSiCls. Bce onbiTs! NpoBoxuMCcb IpH KHMAYeHHN pe- 
AKUHOHHOH CMecH C OOpaTHBIM XOJIOQHbHHKOM. (TemmepaTypa peaKiHoHHot 
cmecH > 70°.) 

** CmeCb H30MCpOB (B OCHOBHOM M- H f-). 


TOM XJIOPHPOBaHHA OKaSbIBaeTCH FeKCaXJIOPOeH301, BbIXOA KOTOPOro ocTura 
60%. Oro yka3bIBaeT Ha TO, YTO peakI\MA MpoTekaeT Cc pa3spHIBOM cBA3H Si — 
CeHs M MocueyOULMM XJOPHpOBaHHeM OTIUeNMBUIeroca XJOp6eH30Na (HAF 
BO3MOXKHO, OeH30u1a) HO CeCle*. BecbMa HHTepecHo, 4TO B IpHCyTCTBHH KaTasIMTH 


* KatauTuyeckoe xjopupopanue CeHg u CeH;Cl xmopucreim cynpdbypunom 70 CoCh 
MpOTeKaeT erKO B CpaBHHTe/IbHO MATKUX ycNOBUAX (1). Hamu naliqeno, uro npu 100-yacoso 
YIbTpapuomeTOBOM OOyYeHHH SKBUMOMeKyApHOK cmMecH SOvCle c CsH¢ o6pasyerca 509) 
CeCleg, cuuTad Ha HCXOMHOM XJIOPHCTHI cymbbypua. 
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WYeCKUX KOJIMYECTB XHHOJMHa (2 mon.%) doroxumuyeckas peakuva deHuu- 
\Ppuxuopcnsana c SO2Cle, B ormuune or peaKLHH METHJITPHXJIOPCHIaHa, BOOGIE 
i € MMeeT MecTa. PaBHbIM OOpa30M HaMH He HaGuOJanocb HUKaKOFrO B3aHMosel- 
CTBUA TPH KuMAueHHM GeH30Na Cc XJIOPHCTBIM CYJIb(ypHJIOM B TeMHOTe Kak 
"iB IIpHCyTCTBHH NepeKucu GOeH30nsa, Tak U 6e3 Hee. 
4 Mbi Halim, YTO XOPOWIMM KaTaHsaTopom dboTOXHMMYeCKOrO XJIOPHPOBaHHA 
}DeHMITpUXNOpcHiana XMOpHcTHIM cybbypHIOM sABAAeTCH XJIOPHOe 2*XKee3so0 
Torna Kak B cayyae CHsSiCls ono sapasercs MHruOuTOpOM). B mpucyTeTBuu 
0,05 mon. % sToro KaTamM3aTopa yfaerca mpoxmopupoBaTh (peHHJITPUXOp- 
euslaH 0 MOHOXJOpmpowsBogHoro (BEIxog 45—50%) u UxXMOpMpousBogHOrO 
|(BEIXOy 30—40%), uTO TIpezcTaBseHo JaHHbIMH Tabu. 3. Peaxuna (peHHJITPHXJOp- 
\PHulaHa C XJIOPHCTEIM Cyb:ypHJIOM B MpHCYTCTBUM XJIOPHOrO xeesa MpoTeKaet 
j@ B TemHoTe. [Ip sToM Takxe O6pa3y!OTCA MOHO- HM JUXJOPMpOUsBOAHEIe, OL- 
HakO CKOPOCTb TeMHOBOH peakIMH HMKe, 4YeM (hoTOXHMMYecKOH (Tabu. 3). 
CgolicTBa U WaHHble aHaJIu3a NO/YYCHHBIX IIPpOLYKTOB XJOPUpOBaHHA OpraHo- 
ixmopcumaHoB SO2Cle npuBeyenpt B Ta6u. 4. 
) 


fl alonnvemau ee 


| @Dusnueckve KOHCTaHTHI MW WaHHble aHamH3a MpoxyKTOB doTOXHMMYeCKOrO XJOpHpoBaHHaA 
OpraHOXJIOPCHaHOB XJOPHCTbIM Cyb~ypHsOM 


MR Puqpossye- Si, % 

T-pa Kun. 20 2, D Mb Cl, % 

@opmyuia ss oe ns oe 7 
BBIY. | Halig. BbIU. Haliy. BBIU. Hafiy. 
118 — 120] 1,4530/1 , 4423) 34,01) 34,47) 57,8 | 57,8 15,27 AS Al 
a7,9 15,0 
144 1, 4715/4 ,5502) 38,88) 39,44] 48,7 | 48,3 112,86 13,0 
47,9 12,4 
156 it, as. AUS _ — 42,6 | 44,9 |11,10 10,95 
42,2 10,76 
124 1,4510/4 , 2925] 34,38] 34,08) 43,3 | 43,5 |17,16 16,6 
43,06 16,8 
148,5 |41,4712)1,4244) 39,22) 38,80} 35,8 | 35,2 |14,18 1B) oy 
S050 1} stex7h 
160—1162) 7. mar. 98° — — 30,4 | 29,8 |12,08 4149) 
29,9 AL ts) 
230 — 232] 1,5420/1, 4377) 53,83] 53,83) 43,24) 43,16)11,40**| 11,23 
43,45 Ned 
258 — 259] 1,5631/1,5485| 58,8 | 58,67} 37,97] 37,8 |10,37 9,7 
37,96 10,415 


IKCNEPUMECHTANBHAA Hod Caleb 


McxoqHpe OpraHOxAOPCHAAH bI— MPOMBILIVIeHHBIe Mpo- 
yKTbI MpxAMoro CHHTe3a, MeperHaHHble Ha KOJIOHKe 2ctekTHBHOCcTHIO 40 T. 7. 
Xsopucthi cysbpypHsl — cBexeneperHaHHbId MposaxKubIh mpenapar. 
MeToauKa uecnegoBpaHHa. Bee onsithl mpopoxusuch B O,25- 
amu 0,5-sIMTpOBO KBapWeBOH KosOe, CHaOXKeHHOM OOPaTHIM XOJIOLNJIbHHKOM, 
SOCJIMHECHHBIM CO CKJIAHKOH THIeHKO C KOHUCHTPHPOBaHHOH CepHOl KuCJIOTON. 
(Kou6a ocBellaiacb HM HarpeBalacb pTYTHO-KBapleBon amnion IIPK-2, nomeuex- 
‘Mo Ha paccrosHun 30 cM or AHa KouObI. Ilo xogy peakunu STO paccTrosHHe Mo- 


i 


es coKpailasiocb Wo 5—10 cm. Peaktluu MpoBoguJIuCb LO MOIHOrO MpeKpa- 
| i 


hqleHud BbIeIeHUA TasoOOpa3HbIX MpOAYKTOB, Mocse yero peakKIHOHHaA CMeCb 
|nojBepraacb (ppakKUHOHMpOBaHHOH Neperouke (BTopoli pas Ha KosOHKe). HurxKe 
|OPHBOAUTCH OMMCaHHe HeCKOJbKUX THIMUHbIX OMBITOB. 

}. PoTOXUMUYecKOe XxJOpuHpoBaHHe MeCTHJITDPH 
iIxmopcuaana. Cmecp 149,5 r (1 Momb) Meruatpuxsopcnana u 270,0 r 
| 
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(2 Moms) xsopucToro cyibpypHvia OcBelllaslacb HW HarpeBaslacb AO KUNCHHA Ja 
not TIPK-2 no npexpameHua BbiqeteHHa Tas0oOpasHbIxX MpOAyKTOB peakIHl 
(38 uacos). IIpu d@pakuvoHupoBaHHol NeperoHke peaKIMOHHOH CMecH TOJIy 4eHe 
20 r CH2CISiCls ¢ 7. Kun. 118—123°, 22 r CHChkSiCls c Tr. Kun. 143—148° 4 
18 r CClsSiCls c tT. Kun. 156—160°. Bprxogpl MpoxyKTOB XJIOpHpoBaHUA, UX PH 
3HYeCKHe KOHCTAHTHI H aHHble aHasiv3a Nocsle BTOPHYHON MeperouwKH MNpMBeeHE 
COOTBETCTBEHHO B Ta6u. 1 uw 4. IIpu mpopegenuu cboTOXHMMYeCKOH peakWHH | 
mpucytcrBuu 1 r FeCls B3aHMOfelcCTBHe KOMMOHEHTOB MpaKTH¥eCKH He HMedI¢ 
MecTa H 06a WCXOMHBIX peareHTa OCTaJIMCb HeH3MCHHBINHMMHCH. 

MOTOXHMHYeECKOe XAOPHPOBAHHe PCHHATPUXAOP 
cugaHa.a.Cmecb 105,8 r (0,5:mona) cpeHusTpuxsopcnana u 67,5 r (0,5 MOJAR 
SOeCle ocBeujanacb M HarpeBayiacb Oo KuneHHua mamnol IIPK-2 B TeueHH| 
53 uacos. Ilpu neperonKe Ha KOJIOHKe peaKIMOHHOH cMecn BbIemeHo 18,0 | 
(14%) xnopdenuurpHxnopeniaHoB c T. Kun, 220—245°, BouieKkumallun ocTat 
TOK 3akpucramiHsoBascs.| Tocne ero mepeKpHcTamMsalud us cMecH apup) 
c 6eH300M nomyyeno 70 r (50%) rekcaxmop6eH30na c T. nm. 229°. I1po6s 
CMeLIeHHA C YHMCTbBIM CeCle Wermpeccuu He Jasa. 

6. IIpu npopezenun 2TOH xe peakI\HH, HO B MpucytcTBuH | r FeCls, BbiqereHHs 
Ta30B 3aKOHUN0Cb yepes 10 uacos. IIpu d@pakuMOHHpOBaHHOH NeperoHKe peaks 
IKHOHHOM cMecu BbigemeHo 58 r (47%) xsmopcdeHusTpuxsOpcHiaHa C T. KHIE 
229-—232° u 18 r (26%) guxmopdenHTpuxsopcniaHa c T. Kun. 240—2607 
Tlocne BropHuHOH MeperoHKH MpOAyKTbl XJIOPHPOBaHHA MMe/M KOHCTAHTbB 
MpHBefeHHbiIe B Tau. 4. | : 

TeMHOBOe XJOPHPOBaAaHHe MPCHHATPHXNOPCHMAH & 
Cmecp 105,8 r (0,5 Mona) cbeHunTpuxsopenana, 67,5 r (0,5 Moma) SO2Cle 
0,5 r FeCls Kunatusacb C O6paTHbIM XOJIOJWJIbHHKOM B TeyeHHe 38 4acoB Ji 
Mpekpawjenua OOpasopanusa rasocOpasnbix mpoxyKtos. Ilpu d@pakuHoHMpoBaH 
HOM MeperoHKe peaKIMOHHOM cMecH MoyueHoO 52r xsopeHnJITPUXMOpcHaL 
c T. kum. 230—240°, rT. e. 42% or Teoperuyeckoro. B orcytcTBHe FeCls yka3am 
Had peaKUHA He HMMea MectTa. 


Vuctutyt xuMun cnsuKaTos Tloctynua0 
_Akayemun . HayK CCCP 29 X 1958: 
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XHMH fl 


A. WH. TPHFOPbEB, uasen-Koppecnonnent AH CCCP A. B. HOBOCEJIOBA 
u K. H. CEMEHEHKO 


10 COEAMHEHHY OKCHALETATA BEPHJIJINA C ABYOKHCbIO A30TA 


+ 8B onyOmuKopaHHol paHee padorte (1) Hamu coo6lamocb, YTO OKCHalleTaT Ge- 
PHJIIUA OOpasyeT C CePHHCTHIM ra3s0M Ba coemHuHeHHA: Be,O(CHsCOO)s -2SO2 
hu Be,O(CHsCOO)6 -SOz. Ha ochHopaHHv TeH3HMeTpHyecKoro H peHTreHorpa- 
ipwueckoro UcceROBaHHii STH COeAMHeEHHA paccMaTpHBaIMCh Kak COeqMHeHHA 
iW BKJUOUEHHA, OOPasOBaHHble Ha 6a3€ KPHCTaJWIMYeCKOH CTPyKTYpbI KyOMYeCKOrO 
pOkCHalleTaTa OepHJInA. 

i} Kak oka3alocb, aHaworHuHoe mo cBOlCTBaM coequHeHHue Be,O(CHsCOO)6. 
oOpasyetca Cc ABYOKHCbIO a30Ta. 

) Okxcwaletat Oepniiusa XOpowIO pacTBOpHM IPH KOMHAaTHOM Temmepatype B 
}2kuaKon pByokucu a3ora. IIpuH ynapwBanuu pacTrBopa 43 Hero BbieAIOTCA 
| OeclipeTHEIe WPOJIbYaTble AHM3OTPONHbIe KPHCTaJVJIbI COeMHeEHHA, KOTOpOe 
(ObICTpO pagmaraeTcad Ha BO3Lyxe, BbiJetaA Oypbie mappr NOs. 

| Kak nokasai0 peHTreHopasoBoe viccleqoBaHHe, B pesysbTaTe pa3/lOrKeHHsA 
ocTaeTCA OKCHalleTaT OepuJIMA B CBOe€H OCHOBHOH KyOuYeCKOH MoOuduKaLuH. 
(CorsjacHo pe3yJibTaTaM BeCOBOrO aHaJIH3a COCTaB COeAMHEHHA O1H30K kK dbopmyule 
) BezO(CH3sCOO)6 -3NOz umn Be,O(CH3sCOOQ)<e -1,5N20.. 

Jia pelieHua Bolpoca O TOM, KaKHe MOJICKYyJIbl HaXOAATCA B COeEMHEHHH 
yc BesO(CHsCOO)s—NOz WJM N2Oq, — O6bIIO ipeqNpHHATO H3MepeHHe MarHuT- 
(Holi BOCIIpPHUMU4NBOCTH CoeqMHeHHA. MarHutTHas BOCIPHHMYMBOCTh Oblia HalifeHa 
|c MOMOMbIO KPyTHJIbHBIX Becos Mapayeas. Jia stToro HaBecka 30—50 mr 
‘Be,O-(CHsCOO)6-1,5N20, wnomeuaiacb mpu t° —7,—10° CBcrekaaHHyto 
jamnyay Mu 3anavBanacb. JlanbHelime HsMepeHHA MpOBOAMIHCb MPM KOMHarT- 
\HOoM Temnepatype. Ilo okOHYaHHH H3MepeHHi BeeCTBO aHa/IM3HpoOBasocb. Co- 
Jlepxkauue Mosel NeO, Ha Mob BegO(CHsCOO).6 B mapasieibHbIx OOpa3iax 
Opiio: 1,43; 1,40. YaenpHaa BocnpHumuuBocTh BegO(CHsCOO)e -1,5N20, Haii- 
ea: y = —(0,46--0,01) -10°* CGS.’ 

| Jina NeO, no TaOM4HbIM JaHHbIM y =—0,276-10°°. Jia oxcnauetata 6epuui- 
jms Hamu HalijeHa yyenbHaa BOcnpHuMuuBOCTD y= —(0,42+-0,01) -10-°CGS, 
J yuro 61M3KO coBnamaer c JaHHEImu Auryca (2) (y = —0,45 -10°$). Ilo 3axony az- 
WHTMBHOCTH BuyeMaha yjeJibHad BOCIPHHMYHBOCTH COeAMHEHHA, OOpas0BaHHoro 
joqHol MomeKysol BeysO(CHsCOO)s 4 nowyrTopa Momekysamu N2O4 AOuKHa ObITb 
papua y = —0,38 -10°° CGS. CorjacHo 9KclepHMeHTasIbHbIM JaHHbIM, COesMHe- 
Hue HeCKOJbKO Goulee WHaMarHHuTHO (Ha —0,08-10°° CGS) BepoaTHo 3a cuer 
{B3aHMHOH NOApM3alHH MOWIeKyJI BeyO(CHsCOO)s u N2O,g WH CBA3AHHbIM C 
| CMeIICHHeEM 32JICKTPOHHBIX MloTHOcTeH. Ec Obl B cocTaB KOMIJIeKca 
}BXOJUIM CHIbHO NapaMarHUTHBle MoueKysbt NOz (x%135° = 3,26 -10°° CGS),To u 
/coeqnnenne JOJMKHO ObIIO ObITh NapaMarHHTHbIM*. 

| [aa yrouxeuus cocraBa ucculeyeMoro COeAMHeHMA, a TAKKE C I[eJIbIO U3y- 
(4eHHA BO3MOXKHOCTH OOPasoBaHHA APyFHX COeAMHEHHH B CHCTeMe OKCHalleTaT 
/Oepniiua — JByOKHCb a30Ta, ObIIM TMOCTPOeHBI quarpaMMbl cocTaB — jaBvie- 
»Hue napa mp MocroaHHom Temmepatype. IIpu usyyeHun sTOH CHCTeMbI, Tak Ke 


* Y coennnenua BesO(CHsCOO),-1,5 NeOs SmeKTpOHHbI TMapaMarHHTHbI pesoHaHc He 
(Obl OGHapyXKeH, YTO BMOMHE cordacyeTcA C Pe3ybTATAaMM W3MepeHHit MaFrHHTHOH BOCTIPH- 
“MMUMBOCTH. 


DoT 


Kak HM B Upeybiyuleh pa6ore, MpHMeHasIcA TeHsH9BAMOMeTp XroTrTura. Ocxos) 
HbIe MapaMerpbl mpuOopa M MeTOAMKa paOoTbl OCTaBaJIMCb MpexXHHMH (?). He} 
OouIblIOe H3MeHeEHHe B KOHCTPYKUHH MpHOopa OblIO CBA3aHO C TeM, YTO apy! 
OKHCb a30Ta ABJIAeTCH OCOOO arpeCCHBHbIM ra30M, PearHpYyIOULMM CO PTYTbIO. ITC 
H3MCHEHHE COCTOAJIO B TOM, UTO Me2%Ky OCHOBHbIM, «paOO“HM» MpOcTpaHCTBO 
TCH3H SBAMOMETPa H PTYTHbIM MAHOMETPOM OblJI YCTaHOBJICH CTEKJIAHHbIN MeMOpaH: 
HbIM HYJIb-MaHOMeTp, paOoTalollWH MO MpPHHUMMy KOMMeHCalMH; Noka3saHusy 
CHHM@JIHCb C pPTYTHOTO MaHOMeTpa. B kayecTEe CMa3bIBalOllero MaTepHasia WIA Kpay 
HOB MIpMMeHsAJIaCb CNelaJlbHaA BaKYYMHaA CMa3Ka, YCTOHYMBaA MO OTHOLICHHK 
K JBYOKHCH a3zoTa. J[ByYOKHCb a30Ta NOJyuaslacb NMpOKaJIMBaHHeM CMeCH HUTPaTas 

CBHHIa C KBapIleBbIM MI€CKOM B TOKE 


ae KuCNOpOLa, CYWIHaCb MponyckaHHemM 


a yepe3 KOJIOHKH C P2Os HW 3aTeM CK 
‘00 *KalaCb B MPHeMHUKe, IIlpumepHo 4 
yaCTb KUAKOH ABYOKHCH a30Ta OTTO4 

400 HAIaCb B BaKYYMe, [Be TpeTH OCTAaBy 
melicad JBYOKHCH a30Ta NeperoHsAJIHCH 

| 2x0 B‘cnelvasibHbId pesepByap mpHoope 
Q WM UCMOIb3OBaIMCb MPH UuccmeqoBa4| 
200 Huu cucTembl. Hapecka HcxogHorct 
le Be,O(CHsCOO)6 coctaBaana 800 Me 
JlapseHue Napa M cocTaB onpejeisa 


i i i f EN (LI ree | eee) 

0 G5 00 ys 40 45 JO § 40 nucb B Mpouecce pasiox%KeHuA mpen4 
24 d 

MO CRE, BapHTeEJIbHO MOJYYeHHOrFO B ripu6ope 
HaCbILIeHHOrTO §=pacTBOpa OKcHalle+ 
Puc. 1. Wso0tepmuueckve KpHBne faBmenua Tata OepHJIHA B 2KHKOH TBYOKHC 
APOE YE yO RHEU pasera® (CUCTEMS a30ota. PaBHoBecwe B CHCTeMe yc- 

BegO(CHsgCOO).¢ — (N20,—N Oz) D» y 
TaHaBJINMBaJlOCb B TeYeHHe 2—3 uacos 


MeTpe HaMHM UHCMOJIb3OBaJIMCb JaHHble O 3aBHCHMOCTH IVJIOTHOCTH MapoB cMecii 
NOs -+ NeO, or JaBsenua, B3ATbIe H3 paGoTt Hataucona (*) u Bosenuitetina (*), 
YMOBJIETBOPHTeIbHO COBMayaiouMe Mexy coGoH. Ha puc. | npuBeseHbl u30 
TepMHyecKHe KPHBbIe cocTaB — JaBsleHHe, NosyueHHple mpuH 10,0 nu 19,0°C 

V3 oOujero Bua M30TepM cylemyeT, YTO PH yNapHBaHHU HacbiLLeHHOr< 
pacrpopa Be,O(CHsCOO). B »xHAKOH JBYOKHCH a30Ta BbIJeJIAeCTCA COeMHeHH 
coctapa Be,O(CHsCQOO).6-1,5N2O4. Hukakux Apyrux coeMHeHHH B cHcTeMed 
He OblwlIo HalijeHo. Tlnoujamka, oTBeyaoulad JaBmeHuio napa NeO, + NOs, 
POPH30HTaJIbHa Kak mpu t = 10,0°, tak u npu t = 19,0°, BOmM3H Temneparypbil 
KHNe€HHA JByOKHCH a3oTa. CuemopatenbHo, Be,O(CH3sCOO). -1,5N20,4 gucco: 
WMMpyer Kak HacTOAIee XHMHMYeCKOe COeMMHeEHHe, B TO BPeMA KaK Ppacnap 
Be,O(CHsCOO)6 -SOz u BeyO(CHsCCO)s -2£O2 mpu —10° (Tr. kum. SOs) mpone- 
XOQHT TlyTeM OOpa30BaHua cha3 MepeMeHHOro cocTaBa. C 9THM CYLLeECTBEHHbIMY 
pa3JIMUHeM B XapakTepe pa3oxwKeHHH coequHeHHH Be,sO(CHsCOO).s c SOz ai 
N2Oq4 CBA3aHO, OYeBHAHO, MH G6oslee ObICTpOe yCTaHOBJeHHe PaBHOBecua uC-} 
counaunH Be,O(CHsCOO)e -1,5N20.. | 

Jl BbISCHeHHA 3aBHCHMOCTH OT TeMMepaTypbl aBseHaA MccorMalunl 
COCMHEHMA OKCHalleTaTa OepuiuaA Cc JBYOKHCbIO a30Ta ObIIM HCMOb30BaHbI| 
JaHHble, NOMYYeHHbIe IPH H3yYYeHHH W30TepM TIpH 19,089 10,0" en JONOJIHH- 
TeJIbHO HalieHbl aBsIeHua uccolMalun npu 22,0 u 95, 0°. | 

I]pu pacuete dbyHxunn lg P = f (1/7) ucnomb30pasuch 3HaveHua Tapi\wasib- 
Horo JlapsieHua napoB N,O, B cmMecn NO,+ N,O,. Jia Bpruncsenua napin- 
aJIbHOrO aBsleHHA NO, Upv pa3HbixX 3HayeHHax T Mu P B CHCTeMe MBI HCIOVUIb- 
30BaJIM YpaBHeHHe (2), petioxwenHoe Bosenuirelinom (*) nin Kp lg Kp =| 


pendence ry + 1,75lgT + 0,00483T — 7,144 . 10°72 + 3,062. Crenenp mucco-| 


ae 
uHallun cileqyeT u3 ypaBHenua Kp = das 


B MMJWIMMeTpax pT. cT. Py,o, = iP. 


rye P — oomee eee | 
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) llonyyenHste BemvunHBI oOmero jaBmeHua TapoB NO, + N,O, u paccun- 
|) aHHble SHAVeHHA NapliMabHoro JaBnenua N,O, Mpeactrapsenbl B Ta6n. 1. 
“pawyecKH 3aBHCMMOCTb WaBeHHA MUCCOMMaLLNN COeAMHeHUA OT TeMlepatypbi 
ps00paxkeHa Ha pvc. 2. Sra 3aBHCHMOCTb MOMKET ObITb BbIpakeHa YpaBHeHHeM: 
yg P = — 2953,1/T + 12,199, orkyna 
H=13,5 kkan/molb B- nHTepBaue 
eMilepatyp 283—298° K. 

| YpaBHenHe B3aumojelicraua Be,O- 
§-H;COO), c 2ByoKucbio agora, c yueTOM 


Ta6aunua il 


Tlaesenve AuccouMalun coequHeHHA 
BeyO (CHsCOO)g¢ ¢ aByoKHcbIo asoTa (MM) 


eMIOBCrO 9 
rE Phekta peakumu, HMeeT BU 283,2 °K |292,2 °K |295,2 °K |298,2 °K 
f ee A BegO - (CHgCOO)g- 
ee ean Pam 103,0 | 215,0 20,0] 43,0 
|| Hamu Opii0 mpopeneno peutreno- ? n,0, 09,1 | 122,7] 161,3] 195,8 


paduueckoe HCcyIeqOBaHHe CcoequHeHUnA 
peaO(CH3COO)é -1,5N20,4 mo Meroqy Kayanua B Kamepe PKOII ua Cu-nanyue- 
duu TpyOxu Tuna BCBJI. Pentrenosckaa cbeMKa MpOH3BOLWIaCb pH TeMMepa- 
jype OT 5 Mo 10°C; MoHoKpuctaw Obit 3amaaH B TOHKOCTeHHOM KanlWJIape H3 
rekia Tupekc. Coequnenne BeyO(CHsCOO)6-1,5N20, Kpucramiu3yetca B 
hOMOOSAPUUECKOH UM OM3KOH K poMOos—qpHyecKOH pelleTKe Cc NepHOOM HJeH- 
muHOcTH a= 12,4+0,1 A wu «= 8I+I1°. 
I]norHoctb, ompefeteHHad npx —10° no merogy Gespa3MuHOrO B3BeLIHBA- 
4a B CMeCH JMXJIOpsTaH — yeTHIPexXxXOpHcTbI yruepoq paBHa 1,44, pext- 
reHOBCKaA MIOTHOCTb mpu Z=<d paBua 1,45. 
Kpuctasmuueckaa ctpyKtypa Be,O(CH;COO),- 
-1,5N20O, o6nanaeT O6olee HH3KOM CHMMe- 
TpHeH, YeM CTPYKTYPbl OKCHalleTaTa OepHu- 
JIMA HW ero COeMHEHHA C CePHHCTbIM TasoM. 
| 20 CyllecTBeHHOe OTJIMUHE CTPYKTYPbl COeAMHEHHA 
BesO(CHsCOO)eé -1,5N20O4 oT crpykTypbl HCxo,- 


Horo Be,O(CHsCOO)e6 nan coeyquHeHua Be,O- 
-(CHsCOO)6 :2SO2 cBa3aHO, OYeBHHO, C TeM 
OOCTOATEJIbCTBOM, 4YTO MOvIeKYyJIbI N2eOy, 10 06b- 


eee 2 eS 
0 35 545 j55 @€MY MpHMepHoO B 2 pa3a OovlbluMe, YeM MoOvIe- 
fi KyJIbl SO, H 3HaUHTeIbHO OTJIMYAIOWIMeCH OT 
HHX NO CBOeH KOHUrypallHu, He MoryT MoMe- 
“fic. 2. WM3menenne apjenus Yy y pat, y 


CTUTbCH B MyCTOTaX, CYLLeCTBYIOULMX B KPHCTaJ- 
uiuueckoH pemetTKe BesO(CHsCOO)e, qaxe npn 
yCJIOBHH HeKOTOPOrO paclupeHuA NocueqHeH. 
BxksroyueHHe 2% MeHbINHX MO pa3MepaM MO- 
/pkya NOz He Mpoucxo_uT, oO¥eBHAHO, BCJescTBHe OOOH CKOHHOCTH 
K JluMepH3allHn. OHaKO, HeECMOTPA Ha CyUeCTBeHHOe pasJIM4une B KpHCcTad- 
§T¥eCKOM CTPOeHHH, Mer*KLy COeAMHEHHAMH OKCHaLleTaTa Oepnuiua C SO2 H N2Og 
MICCTBYCT OOJIbIOE CXOACTBO. STO, Mperke BCero, OTHOCHTCA K TeMIOTaM OOpa- 
bBaHuA, MPHXOMALWMMCA Ha MOJIb BegO(CHsCOO)s. Tak, qua Be,sO(CH3COO) - 
602 TensoTta o6pa3soBanna cocraBneT 18,4 KKau/Movb, Aa BegO(CHsCOO)s - 
|5N2O, coorgetcTBeHHo 20,2 KKas/MOub. SaMeuaTeJIbHbIM TakxKe ABJIACTCA TO, 
0 M JA MepBoro H AVIA BTOpOroO COeEAMHEHUA MOUTH MOMHOCTbIO COOMOLaeTCA 
|MTHBHOCTb MOJIbHBIX OOBEMOB, MIPHYeM MOJIbHbIe OObEMbI B OOOUX CiyYaAx 
)MOIM3HTeMbHO paBHbl Apyr Apyry. Tak, Ata BegO(CHsCOO)s :1,5N20, HaH- 
ja Vy =3877,7; paccuutaH Vy =385,0. Lua BeO(CHsCOO)s -2SO2 HaliqeH Vy = 
(h373,4; paccuutaH V, = 381,4. 


cceyquHeHua Be,O- 
O3COO),-1,5N,O4 B 3aBHCHMO- 
CTH OT TemMnepaTypbl 


; MockoscKut rocyapcTBeHHbIlt yHHBepCHTeT TloctynmH10 
| um. M. B. Jlomonocopa 2 1 1959 
iy I{MTHPOBAHHASA JIMTEPATYPA 
uropbes, A.B. HopocesosBa, K. H. Cemeneuxo, JAH, 


H 
2W. Angus, Proc. Roy. Soe., 136, 579 (1931). *% E.Na 


958). 
oy 4M. Bodenstein, Zs. phys. 


son, Wied. Ann., 24, 454 (1885). 
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AMonuaygn Akayemunu HayK cCccP 
1959. Tom 125, Ni 3 


‘C. C. HOBHKOB, K. K. BABHEBCKHH u UH. C. KOPCAKOBA 
CHHTE3 ALUM-HATPOAJIK AHOB 
(IIpedcmaeneno axademuxom A. B. Tonuuecoim 13 XI 1958) 


B «antTepatype onyOuHKOBaHO HeECKOJIbKO MpUMepOB MIpHcoeqHHeHHA K — 
‘HUTpPOaIKeHaM MpocTefumMx MOHOHUTpoamKaHos (',?) uw 1,l-quHuTposTaHa (7 
Mbl npeqnouaraiad, YTO TPHHUTpomMeTaH OyfeT pearMpoBaTb Cc 2-HUTpoOAa 
KeHaMM slerue, 4eM JpyrHe HUTpoaKaHbl, TaK KaK BOJOPOR B HeM O6saza: 
HavOOJIbIeH MOJBH2KHOCTbIO. 
Oxa3aul0cb, 4TO CCIM MPpOBOAUTb peakIMIO TPHHUTpoMeTaHa Cc 2- HUTpOAa: 
KeHaMH-1 B cpefe BOAHOrTO MeTaHOa Mp TemMmepaType HwxKe O° u ObICT] 
BbIeIATb MpPOAyKTbl PeaKUHH pa3z6aBJIeHHeM peaKIMOHHOM CMeCH JeqAH 
BOOM, TO C HOYTH KOJIMUCCTBEHHBIM BXOJOM OOpa3yioTca GOesble KpHcTal 
JIM@ueckWe BelllecTBa, MpelcTaBssarouue codok aun-1,1,1,3- TeTpaHuTpoakaH] 
R R 


CH (NO,)p-+CHy=t — NO; (OIN) CACHE Ate NOOH 
(R=CHs, CeHs, x-C3H,, w30-C3H7) 

B HactTosilee BPeMA HET JOCTOBEPHEIX CBeJeHHH O MOJYYeHHU ally- (pop 
aNMPaTHyeCKHX HUTPOYFeBOAOPOAOB B CBOOOAHOM Buse. 

CrpoeHve CHHTe3HPpOBaHHbIX HAMM allH-HUTpocoewqHHeHHH MOATBepxKae 
JaHHbIMH H.-K.-CleKTpa, HMelolllero Momocbl normoujeHua 6,00 », xapakTepy 
1OllMe BaJIeHTHbIe KOMeOaHHA C = N cBa3v B allMHUTpOocoeqMHeHHAX (4, 
a Tak>Ke Moulocb! Mormoujenua 1604 u 1310 cm, ornocamueca COOTBeETCTBEH 
K AHTHCHMMETPHUHbIM HM CHMMETPHYHBIM BaJICHTHbIM KOJIeOaHHAM TPHHUTPOrps 
mbt (*). B cnekTpax OTCYTCTBY!OT NOJIOCbI MOTIOULEHHA, OTBeUAaIOUINe BaJleHTH 
KOJIeOaHHAM MOHOHMTPOrpynnet. 

Tlomyyenupie au-1,1,1,3-rerpanuTpoamkaHbl aloT XapaKTepHble IBeTH 
peakIMH aWMHHTpocoeqMHeHHH; Tak, SPUPHbIe PaCTBOPbI STHX BeILeCTB. OK} 
IUMBaIOTCA B royOoK WBeT Mp MeHcTBuM xsOpucToOrO alleTHa (*) H B kpace 
WBeT pH JeHcTBHH pacTBopa xsIopHoro xeNe3sa (°); OHH MOryT JWIHTebHO 
XPaHATbCA MPH TemMepatType cyxoro Jbfa. 

Aun-1,1,1,3- -TeTpanuTpooyTan ObICTpO pearupyerT Cc 6poMoM B 93PupHOM ; 
erg B OTCYTCTBHe OCHOBaHHH C OOpasoBaHHem 3-Opom-1,1,1,3-rerpaHnTy 

yTaHa: 


CHs Br 
| | 
(O2N)sC-—CH2—C=NOOH + Biz (O2N)sCCH,—C—CHs3 + HBr 
NO: 


O6pasopanne au-1,1,1,3-rerpanurpoamkaHoB, Kak MpOyKTOB B3anMOjd 
CTBUA TPHHUTPoMeTaHa Cc 2-HUTpOasKeHaMH-1, aeT BO3MO2KHOCTE mpeAnod 
2KHTb CJICAYIONIMH MeXaHH3M peak TpvcoequHeHUA: 


‘CH(NOz)3-+H,O 2(O2N),C=NOO° +H;0® 
a R 
fh = 
ame @ Aaya. 4 ite | 
R O 


1 | 
R | 
| 
1-4+Hs02 = (O.Ns) C—CH,—C=NOOH-FH,0 
=CHs, C,H, Dd CsHy, u30- C3H,) 
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IKcnepuMeHTAaIbHAaAA YacTb 


1. IipucoequuHeHue TpPUuHUTPOMeTAaHa K 2-H HT p o- 
(poneuy. K pacrsopy 4,5 r (0,03 r-Momb) TpuHutTpometana B 10 ma Me- 
aHowla, OXJ1ax%KJeHHOMy 0 —5°, MmpHOaBAIH TO KamiaM BHayane 2,0 r 
J,023 r-moub) 2-HuTpomponena, a 3aTem 2 Mu neqAHOL Bomb. Cmech MepeMelliH- 
Jamu 10 Muu. npu O° uw pasOaBnann 20 Ma enaHoli Bomb. Brimenusuueca KpH- 
\TaJJIbl OBICTPO OTPHIbTPOBLIBAIIM, MPOMbIBaIM JeAAHOM BOLO, XOpOLIO OTKH- 
\[aJId HW CY B BAKyYYM9KCHKaTope Had PocPopHbIM aHTHApusoM. Borxog 5,2 r 
25% or Teopetuy.). Auu-1,1,1,3-rerpanutpo6ytaH mpemcTaBasaer co6oil Gec- 
_)BeTHbIe KPHCTaIbI, T. paz. 91—91,5°. 


Hanneno.04. C 20,98: 20,77; H2.68:" 2.64. N 23,73: 23.5 
CyHegNaOg. Beruncuieno %: C 20,20; eZ 545 N 23,64 


CoequHeHve IIpH KOMHaTHOH TemiepaType passaraetca uepes 2—3 aca, 
jeleHedA HM IipeBpalllaacb C BbIJeJIeHHeEM OKHCJIOB a30Ta B Oypyt!o cMomy. 
W.-k. cmextp (10% cycneH3Ha B Ba3eMHOBOM Macse mpu 0°, cm 4): 1670 
spemu.)— C = N—; 1604 (cunbu.), 1310 (cuabu.)-Tpunntporpynna. 

_| AnaslorM4uHo nosyueHbt: 

fhuulli3rerpanutTponeutauH. Bpxox 99%, 7. pasaz. 70,5—71°. 
Hatizeno %: C 23,70; 23,35; H 3,49; 3,20 

CsHgN4Og. Bpruucsieno %: C 23,90; lel By 


#uu-1,1,1,3-7eTpanuTporexkcad. Buixox8l,2%,T. pas. 85—85,5°. 


Hatigeno %: C 26,74; 26,78; H 3,75; 3,86; N 20,58; 20,69 
CeHigNaOg. BotuucmeHo %: C 27,05; lial oP N 21,04 


(uwl1k3rerpanutpo-4-mMertuaneurTan. Burxon 86,7%, 
# pasn. 93—93,5°. 


Hafigeno %: C 27,20; 27,30; H 3,78; 3,85; N 20,70 
CgHioN4Og. Brruncneno %: C 27,05; He 3,79; N 21,04 


mec. llonyueuue 36poml,1l3TerTpanutTpoOytaua. K 
lactBopy 6,0 r (0,025 r-mo.1) aun-1,1,1,3-rerpanurpoOyrana B 50 Ma cyxoro stupa 
jon 10° npuOaBiaau mo Kanaam pactBop 4,4 r (0,027 r-mom) Opoma B 10 ma 
mopocbopma. Cmecb nepememmuBaid 30 MaH. pu 20° u yqaianu pacrBopuTenu 
\cllapeHveM B HeOObIOM BakyyMe. KpuctaM4uecKHM OCTaTOK IIpOMbIBaJIM 
4 (usIbTpe BOAOH, OTKUMAIM UW CYUIMIH B BaKYYM9KCHKaTOpe. 

| Burxoy 3-6pom-1,1,1,3-rerpanurpo6yrana 6,8 r (86,2% oT Teopuu), T. MI. 
#3—68,2° (v3 rekcaHa). 


Haligeno %: C 15,39; 15,64; H 1,68; 1,78; Br 25,20; 25,27 


: CaHaNaOgBr. Bprancneno %: C 15,17; Fe .598 Br 25,20 

| Mucrutyt gubataaa Cop rrheter tec J. Seauuckoro Cae 

| WMTHUPOBAHHASA JIUTEPATYPA 

| 3 *K At Caer runnin wl are Re heen te . t. wei =i 
Baca. Chem. Soc., 73, 1276 (1951)... *J.P. Freeman, K.S.McCallum, J, 


J 
fe. Chem., 21, 472 (1956). ®H.E.Zimmerman, T. Bee Nieawl nissan) Glen: 
me 79, 6559 (1957), © J.P. Mathieu, De Miaks sicceneorns Amity Eiiys., et 
941). 7A. Hantzsch, C. W.Schultze, Ber., 29, 2252 (1896). ® M. Ko- 
opasmos, Ber., 28, 18514 (1895). 
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Jloxnagn Akagemun nayrk CCCP 
1959. Tom 125, N 3 


Ag H. POJMOHOB, B. H. BACHJIBEBA, T. B. TAJIAJIAEBA, J. H. WMTOPHH, 
E. H. FYPbAHOBA u 4aexn-Koppecnonzent AH CCCP K. A. KOUELIKOB 


ME)KMOJIEK YJIAPHAS JIATHEBAA CBA3b, EE BJIAAHHE 
HA KOJIEBATEJIbHbIE CNEKTPbI MOJIEK YJI 
MW JHMOJIbHbIE MOMEHTHI 


PaHee HaMH ObWIO eel este (7) ike o6pa30BaHHA MeKMOJIEK YJ pH 


JIMTHEBOH CBA3H THNa— CHET pn CHy—Li (I) uw R—O—Lj...O—Li (11). | 
JIMTHeBad CBA3b, TAK 2Ke KaK H BOLOpOMHAaH, NpescTaBsAaeT cooor pe | | 
XHMHYECKYIO CBA3b (?). | 


SS 


/ponyckarue 


800 300 1000 100 emt 


y—> 


Puc. 1. W.-K. cnekTpp! pacTsopoB «MTHOpranwyuecKHXx coe- 

AWHEHWH B TekcaHe pW pasHbIxX KOHWeHTpaunax. J — 9TuI- 

muTui: a —0,6 N, 6—0,27 N; 2 —A-Oponuaautuli: a — 

0,53 N, 6 — 0,27 N; 3 — n-6yTHnanTHi: a—0,68 N; 6 — 
0,20 N 


Ha ocHopaHHun usyueHuA MHpakpacHbIxX CIeKTPOB MOPOMWeHHA MHTHHG 
PaHHYecKHX COeMHEHHH ObII MOLPOOHO uccesqoBaH MepBbli Tun (1) JIMTHEB? 
CBA3H. Bpwio HalieHO, YTO YaCTOTbI KONeOaHH CBOGOLHBIX rpynm C—Li 
*KaT B OOMacTH 1050—1130 cm-, a uacrTorTHI rpynn C—Li..., yuacTByIoulux 
OOpa3s0BaHHH KOMIMICKCOB MOCpeACTBOM JIMTHEBOH CBA3H, CMeIIeHbI B O6ac 
JJIMHHbIX BOJIH HM JocTHraloT 3HaueHua 875 cm~!. Benuunna cmelleHHa YaCcTI 
rpynn C—Li... 3aBHcuT oT MPOUHOCTH JIMTHEBOH CBA3M B KoMMeKce. B cBq 
ouepelb, MpOUHOCTh JIMTHEBOH CBA3H ONpememneTca, MpH peas PaBHBIX y 


JIOBHAX, BEMYMHOK MEXKMOJEK JIA PHOTO paccTOAHHA (2). Lic. wes J(u Takoro TH} 
BTOPHYHbIX XHMHMYECKHX CBA3€H MeXMOICKYIAPHOe paccTosHHe He NOK; 
npespiuaTh 2,7—3,0 A. Tlo-Buqumomy, pacctosuue (a), MpouHocTh wMTHeB 
562 | 


BASH, a CI€CQOBATCIbHO, HW BeIMYHHa CMellleHHA YacToT rpynn C—Li... 6ynyt 
aBHCe€Tb OT JVIMHbI H CTPOCHHA yrveBOAOpOAHOTO paluKaua. 

C leuIbiO H3yYeHHsA STO 3aBHCHMOCTH B HacToauteli padote ObiwIH UccIeqOBaHbI 
‘H@pakpacuble cnekTpbi coequHenu Alk — Li c pasmuuHol zmmnoli enn pa- 
Mikasa B PeKCaHOBbIX PAaCTBOPaxX MPH pasHYHBIX KOHWeHTpanuax. Tomyyen- 
‘BI PesyJIbTaTbl MpuBeweHb! B Tad. | u puc. | u 2. 


Ta6aunai1 


Uactorp KoneOanui rpynn C—Li u C—Li... B cm-} 
G.H,Li H-C3H,Li A-C4H,Li 
0,6 N 0,2N 0,53 N 0,27 N 0,16 N 0,68 VN 0,32 N 0,16 NV 
375 (cp.)} 875 (ca) 970 (cn.) | 975 (cm.)| 975 (0. cx.) | 935 (cp.)} 935 (cx.) 
M5 (cn — 995 (ca.) — = 962 (c.) | 962 (cp.)} 960 (cr.) 
Wo2 (c.) | 1056 (c.) 1012 (cp.) — — 988 (cp.)} 988 (cp.)} 992 (cz.) 
12 (cp.)| 1116 (c.) A052: (e;) _ — 1032 (c.) |1032 (c.) |1033 (ca) 
1075 (c.) |1082 (c.) [1084 (cp.) {1054 (c.) |1053 (cp.) 
1130 (c.) [1130 (cp.) 1064 (cp.)|1087 (c.) 
1138 (cp.) 
#-C,Hy,Li H-Cy2He5Li H-CygH ,Li 
0,75 N 0,32 N 0,2 N 2N 0,55 NV 0,3 N 0,52 N 0,25 N 
b16 (c.) Ope) 930 (ca.) || 923 (C.) ~- 1090 (c.) | 1094 (c.) 
1)08 (c. 1008 (cp.) 992 (cp.) |1050 (c.) — 
Wo3 (c.) | 41052 (cp.) | 1063 (cp.) |1069 (c.) == 
| 1082 (cp.) | 1086 (c.) 1092 (c.) 1094 (cp.) 
1138 (cn.) | 1138 (cp.) 


| Iipumeuaune. O6o3HaveHHA MHTeHCHBHOCTeH MOvIOC: C.— CHbHad, cp.— cpeqHaa, 
iI.— cla6aa, O. Cl.— OUeHb cua6aa. : 


| AHaIu3 cneKTpoB B OGsacTH YacTOT KONeOaHHH rpynn C — Li u C — Li... 
|OKa3bIBaeT, YTO MO Mepe BO3PaCTaHHA JWIMHbI Wen payuKalla oT C2Hs 70 
-CsHu, npu Konuentpaunax 0,5—0,7 N, Ha6smofaerca mocreneHHoe cmeuleHne 
lacror rpynn C — Li... B cropoHy GOomee KOpoTKHX JVIMH BouIH (oT 875 cm! 
'2 1000 cm) (puc. la u 2a). B pacrBopax c Oomee HH3KHMM KOHUeHTpalMaAMu 
),2—0,3 N) mponcxogquT yBesMYeHHe HHTCHCHBHOCTH MOuI0C KOeOaHHH CBO- 
ogupix rpynn C — Li (1050—1130 cm) u peskoe cum2KeHHe (MOUTH JO HyvIA) 
‘HTEHCHBHOCTeH Mouoc C — Li... (puc. 16 u 2 6). IIpuuem pacnay komnsieKcos, 
‘Opas0BaHHbIX MOCPeACTBOM JINTHEBO CBASH, MO Mepe poctTa JWIMHbI payMKaJoB, 
|aunHaeTca Mp GOovlee BbICOKHX KOHICHTPallMAX. OcoOeHHO ApKO 9TO HaOuJII0- 
jaeTca Jia coequHeHuH xA-CizHesLi u a-CisHssLi, y koroppix JaKe mpu 
sICOKHX KOHUeHTpalMAX (0,5 NV) He HaOmoaeTcA MomOc 3aMeTHOH WHTeCHCHB- 
OCTH B OGslacTH KojeGaHHH rpynm C — Li... (ra6n. 1 mw puc. 2 a). 

TakuM OOpa30M, H3 9KCMePpHMeHTAJIbHBIX JaHHbIX BHAHO, YTO BeMUHHA 
iiMeleHHA uacTOT KOeOaHuH rpynn C—Li... (a cmeqoBaTebHO, H MpOUHOCTh 
/MTHeBOLi CBA3H B KOMMVIeKCax) Je€HCTBHTeJIbHO MafaeT C POCTOM JMIMHbI Wel 
Jaqukala, M0-BHJMMOMY, H3-3a BO3pacTaHHA MEXKMONEKYIAPHOPO PaccTOAHUA 
(1), YBeIMYCHHA CHJI OTTAIKMBaHHA, CTEPHYCCKUX MpelsATCTBHH. Kpome Toro, 
SnuuuHa CMelleHHA YacTOT KOMeOaHHA rpynn C—Li... 3aBucuT OT xapakTepa 
ipoeHuaA KOMMVIeKCa (WMKJIMYeCKHH WI JIMHeHHbIM), H3MeHAIOULeroca B CBOIO 
juepeb c LMHOl paguKana. Ilo-BAMMOMy, C POCTOM JWIMHBI WenH BepOATHOCTb 
(SpasopaHuA WMK/IMYeCKHX KOMMJI€KCOB HOCpeCTBOM JIMTHEBOH CBASH MOs2KHA 
|MeHbIJaTbCA, a BO3MOXKHOCTb OOpasOBaHHA JIMHEMHbIX KOMIWICKCOB — pacTH. 
‘Janee MbI mpeqnonoxuan (1), YTo O6NacTb YacToT KONeOaHHH rpynm C—Li... 
aKnM4ueCKHX KOMIVWIeKCOB THMa JHMepoB HaxoguTca oKono 875 cm, a TuNa 
i 7 563 


| 
rekcaMepoB oKosIo 915—935 cm~?. B o6aactu xe 960—1030 cm~! MOryT . 
KaTb UaCTOTKI KoeOaHHit WuHefHbIX KOMMIeKcoB. OfHaKO yKa3aHHble o6s1a¢ 
yacTOT, MpHHaliexkalllMX pa3/IM4HbIM THMaM KOMMIeKCOB, MOryT MepeKPpbIBal 
CA B 3ABHCHMOCTH OT KOHILCHTPpalWuH pacTBopa HU MpHpOAbl PacTBOPUTeA. | 

Cnenyroue sazaueli HacTostleH paOoTbl ABIAOCb U3YYCHHE BAMAHMA ¢ 
pa3sOBaHUA JIMTHeBOH CBASH Ha NOMAPHbIe CBOMCTBa JIMTHMOPraHHyecKUX COE 
HeHHii B 3aBHCHMOCTH OT JWIMHbI WemM palNKaJla, KOHIeHTpallHH pacTBO 
IpHpOfbl pacTBOPHTeIA H OT XapakTepa CTPOCHHA KOMIWICKCa. C stow well 
HaMH ObvIH H3MepeHbI AMMOJIbHbIcC MOMEHTbI JIHTHHOPraHHyecKHxX COeAHHe 


2%KHPHOrO pALa. 


% 
100 ey 


6 


/Iponyckatiue —> 


600 300 1000 N00 cm 


y—> 


Puc. 2. W.-K. cneKTpbl pacTBopoB sMTHHOpraHHuecKHX coe- 

TMHEHHH B TekcaHe MpH pa3HbIX KOHUeHTpaluax. 1 — 

H-amusautTun; a—0,75 N; 6 —0,20 N; 2 — v-gonenun- 

muTui: a— 0,55 VN; 6—0,3N; 3 — x-WeTHAAUuTH: a — 
0,52 N; 6 —0,25 N 


IIpu uccneqOBaHHuH TeKCaHOBbIX PaCTBOPOB 3THJI-, H-OYTHJI HW A-aMVJIVJIN 
OKa3aJIOCb, UTO XO 3aBHCHMOCTH AMIJIEKTPHYeCKOH MOCTOAHHOH OT bee 
WMH MPAMOJMHeeH JIA HH3KMX KOHWeHTpanul (0,08—0,4 mon.%) u OTK 
HAeCTCA OT MPAMOJIMHEHHOCTH MpH MOBHILMeHHH KOHWeHTpanuu (0,4—3,0 mou. “ 
Orcioga culelyeT, YTO MPH HH3KHX KOHILEHTPallUAX B PeKCaHOBbIX pacTBOpax 
HMeeM Jle@JIO C MOHOMePHBIMH MOJIeKYJaMH MW MOJyYeHHOe HaMM 3HayeHHe | 
nojibHoro Momeuta 1,15—1,20 D orHocutcs kK MoHoMepy (T. e. K 371IeKTPHyec} 
My MoMeHTy cBa3H C—Li), B TO BpeMA Kak OTKJIOHEHHE OT TIP AMOJIMHeHHOY 
TIpH MOBbILeCHHH KOHILCHTpalWH TOBOPUT O HaJIHYMH accolMalluu; 3TO xOpO 
corsiacyeTca C JaHHbIMH HHPpakpacHbIxX CIHeKTPOB. 

Hamu ycTaHOBJieHO, YTO JMMOJIbHbIM MOMeHT STHJIJIMTHA B OeH30Ne B HHT! 
Basle KOHWeHTpaunh O0,08—0,43 mom.% ocTraeTcd MOCTOAHHbIM HM paBHl 
0,87 D*; sTo HaxOJUTCA B COrIacHH C JaHHBIMH HHpakpacHbIx CMeKTPOB, KOTO 
MoKa3aJH, UTO ITHJWJIMTHH B OeH3OIe JeEHCTBUTeIbHO OOpa3yeT KOMMJICKCHI, | 
CpeCTBOM JIMTHEBOH CBA3H, YCTOMUMBHIe BO BCef MCCeqOBaHHOL OGNacTH Kt 
weHTpauui. M3menenue WunobHOrTO MOMeHTa KOMIMJIeKCa, CBA3aHHOe C 06! 
30BaHHeM JIMTHeCBOH CBA3H, B OCHOBHOM OO3aHO ee BJIMAHHIO Ha Xapaki 
OpHeHTalMH JHNONeH OTHOCHTebHO Apyr Apyra. Tlostomy o6pas3opai 
WHKJIHYeCKUX KOMMMVJICKCOB HW OCOOeCHHO THNA «KBalpynouel» omKHO Ni 
BOJMTb K YMeHbIICHHIO MHMOJIbHOTO MOMeHTa, TO, MO-BHMMOMYy, HMI 
MeCTO B paCTBOPaX 9STHJVJINTHA B OeH30ue. 


* Pomxepc u Bpoyy nonyywd LAA STUMNIUTHA B GeH30Ne AUNOMbHbI MomeHT=O0,86 D| 
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C ypemmuenvem quMHbI payukana R KosnuectBo aCCOIWMMPOBaHHbIX MOJIeK yu 
“pacTBope rekcaHa yMmeHbwaetca, a COOTBETCTBYIOIWMe WM UaCTOTHI CABUTa- 
TCA B CTOPOHY KOPOTKHX BOJIH; HM3KaHq YacToTa rpynm C —Li... B o6macru 
‘\75 cm HaOsojlaetca TOuIbKO y STHMIMTHA, B TO BpeMA Kak B pacTBopax 
deqHHeHHH HauMHaA Cc jOyennITUTUA (B HCCIeOBaHHOH OOaCTH KOHUUeH- 
Jali) BOOOMe He HaGOJaIOTCA YACTOTHI, OTHOCALIMECH K ACCOILMHPOBaHHBIM 
joueKy JlaM. 

STH pesyWbTaTbI elle pas MOATBepxKaloT NpaBHJbHOCTS MpHHATOTO HaMH 
aHee (*) OTHeCeHHA HaOsOJaembIx nosoc rpynn C—Li u ocHopaHHoro Ha 
}MOCTaBJICHHM CMe€KTPOB NapoB HW KPHCTaJIOB MeTHJI- HW STHIWIMTHS. 
| Takum o6pasom, 43 H310%KeHHOFO Clef@yeT, YTO Kak B O€H30JIbHbIX, TAK HB 
PKCAHOBbIX PaCTBOPaX MOVICKYJIbI aJIKHJIJIMTHA accCOUuMHpoBaHbl. IIpu 32TOM xa- 
JaKTep aCCOLMaTOB 3aBHCHT Kak OT IIpHpOsbl pacTBOpHTeIA, TAK HOT CTPOeHHA 
alukasla. JIMTHeBaA CBA3b OKa3bIBaeT CHJIbHOe BJIMAHHe Ha H3MeCHCHHe YaCTOT 
oneOaHHh rpynn C—Li uw AunombHBIe MOMeHTbI KOMIMVIeKCOB; IIpH 3TOM 
3MCHEHHA YaCTOT HW JHMOJIbHbIX MOMCHTOB 3aBHCAT OT JVIMHbI payuKala, KOH- 
SHTpalMH PacTBOPOB, a Tak?Ke OT NPHpoObl pacTBopuTess. 


Hay4Ho-HceceqopatebcKuit Toctynuso 
(H3HKO-XMMHYeCKMH HHCTHTyT 29 XII 1958 
uM. JI. A. Kapnosa 


UMTHPOBAHHAA JIMTEPATYPA 


ant. P-of 0.4.0.2, Jl.,Holluropuu,.,l.B.,J atancxaena, K, A. Ko- 
201k 0B, H3s. AH CCCP, OXH, 1958. Ne 1, 120; Has. AH CCCP, cep. ous., Ne 9, 1110 
958); JAH, 128, 113 (1958). 2? 7. H. Wuropun, Tpo6sems dusvueckoi xumun, 
1, 173 (1958). ®T. Brown, M. Rogers, J. Am. Chem. Soc., 79, 1859 (1957). 
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Jlokuaygn Akagemunu nayk CCCP 
1959. Tom 125, M3 


Axayemux A. B. TOTFUHEB, T. M. MAMEJIAJIMEB u C. M. AJIMEB 


MNOJIYYEHHE APOMATHUECK HX YF JIEBOAOPOAOB 
KATAJIATHYUECKOM MEPEPABOTKONM MPOAYKTOB TEP MHYECKO} 
KPEKHHIA HW NHPOJIM3A HE®TH 


B cBa3H C UIMPpOKHM pa3BHTHeM IIPpOH3BOACTBa CHHTeTMYeCKOrO Kay4y 
llaCTHYeCKUX MACC, HCKYCCTBCHHOPO BOJIOKHA, MO!OMMX CpeACTB HM Apyrux Mp 
AYKTOB HetTeXHMHYeCKOrO CHHTEe3a MpOOseMa MPOMBILIIeHHOTO MOyueHHA OE 
301a, TOMYOa HW KCHJONOB MpHoOperaeT HCKJNOUMTEIbHO BaxKHOe 3HadeHHe. 

TIpou3BoQcTBO YHOMAHYTHIX YrvIeBOLOpoOLOB Ha 6a3e MpoueccoB KaTaJHt 
yeckoro pH(OpMHHTa y3KHX OeH3HHOBbIX (pakUHH, HeCMOTPA Ha LINO! 
pa3BuTHve 3a pyOexXKOM, ABACTCA TPOMO3IKHM HM MMeeT pA orpannyueHHii (* 
B cusly atoro paspa6oTKa Oowee pallHOHaJIbHbIX MpoleccoB NOJyYeHuA HH3r 
MOJICKYJIAPHBIX APOMATHYECKHX YreBOAOPOMOB MpHoOperaeT BaxKHOe pak 
yeckoe 3HaueHHe. © : 

Ha mpumepe KaTasIMTMueCKOH NepepaOoTKH CMeCH pa3JIMUHbIX HepTAH 
JIMCTHIaTOB Cc GeH30u1I0M (°°) OblIO NMOKa3aHO, ITO Mp 3TOM Hal aIOMOCH! 
KaTaMH MIpOWCXOAUT rlyOoKad apOMaTH3alluA YyIIeBOOpOAOB MCXOMHBIX H 
TAHBIX J[MCTHJATOB. 

B HacTOsleM COOOUIEHHH MPHBOAATCA OCHOBHBIe pe3yJIbTAaTbI UCCIeELOBae 
MO KaTaJIMTH¥eCKOH apOMaTH3alMH JUCTHIaTOB TepMH4ecKorO KpeKHHra 
MpuCyTCTBHM TOyOa MH CbIPOH TOJYObHOK :pakUMu NMpoMM3HOrO Npou3R 
CTBa. 

B xKauecTBe MCXOHOTO CbIPbA ObIIM HCMOMb30BaHbI MpeccqucTuMaT, Kel 
CHH M (pilerMa OaKHHCKOrO 3aBOa TepMMYeCKOFO KPeKHHTa. | 

IIpeccquctumiaT BbIKHMal B mpefenmax 30—199,5°. Vomnoe uucso ¢ 
Op1i0 82,5. BecoBoe cojepKaHve HelpeebHbIX YreBOLOpONOB B HEM ~33 
MapauHOBbIx HU HadbTeHOBbIxX ~ 62%, apoMaTuyeckux 5—6%. | 

Kpek#4r-KepOcHH BbIKHMal B MHTepBate 121—279°, d® 0,8120; fom 


uueno 50,5.’ ConepskaHve HempesebHbIX yrueBoqopozoB 31%, apomatuyecs 
6,4%, HadTeHoBbIx 16,9%, mnapaduHopprx 45,6 pec %. Hayano xkune 
KpekuHr-baermpr Opiio 150°. Bprxoq dpakunu go 320° 23.4%. OcHoBE 
yacTb duiermbl (76,6%) mpelcTaBIAIH Oolee BbICOKOMOJIeKYJAPHbIe yreBos 
poe, BbIKMMaoljMe BbIe 320°; yenbubtit Bec 0,9260; cymbdpupyemos 
75,6%, HonHoe 4uco 25,9. 

B KauyecTBe BTOpOrO KOMMOHeHTa CMeCH Obl HCNONMb3OBaH TOMY 
(npegent kuneHua 110—111,2°; n%} 1,4973; d? 0,8665; cyn»dupyemocrts 100) 
OpomHoe uncto 0,16) H cbIpad TOmyoNbHad Ppakiua nMponM3HOrO 3aBo_a, I 
Topad BbIKHMala B Mpememax 89,5 — 142,5°; GNNO;B529; sare 1,488 
Hoyuoe unc0 67,8; cyrbdupyemocts 100%. Cozepxanue apomaTuueckux } 
sesogqoposos 73,2%, HempenembHEIX 26,8 Bec %. | 

OnbiTb! MpOBOAMNCb Ha Ma6opaTOpHO ycraHoBKe MpoTouHoro peakTopa 
Bbwio H3y4eHO BMAHWe pa3IMUHBIX PakTOPOB M YCTAHOBJIeHbI ONTHMAJIbH 
3HaYeHHA MapaMeTPOB KCHJIOJIbHOTO pexHMa mMporecca. 

Becopoe COOTHOWIeHHe KPeKHHT-AUCTHIaTa H TOyONa B UCXOMHOL cM 
6pio 1 : 2. B KauecrBe KaTau3aTOpa ObIIM HCHOALSOBaHbI CHHTeTHUECKHe alk 
MOCHJIMKaTbI OAKHHCKUX M [PO3HEHCKHX KaTa/M3aTOpHbIx caOpuk. 
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KaramuTuueckas nepepa6orka cmecu mpeccyuctusuata, KepocuHa Hau daer- 
|bI TepMHYeCKOrO KPeKHHTa C TOJYOOM COMpoBorkAaetcsA riyOOKOH apomaTu- 
jallveH YreBOJOpONOB MCXOHOPO JucTHINAaTa. Bpixoq OeH30u1a, KCHIOJIOB, aJl- 
|MJlapoMaTHyeckoro KommOoHeHTa (149—180°) u merkoro 6eH3HHa, BbIKHMAarolle- 
jo 20 76°, B 3aBHCMMOCTH OT cocTaBa MCxO,HOrO CbIDbA KOeONeTCA B 
|penenax 16—20; 29—44; 17—30 u 2—16% ua Kpekuur-fucTunnatT. Pacxon 
Jomyona Ha oOulee KOMMYeCTBO NOWYYeHHbIX APOMATHYCCKUX YIIeBOLOPOLOB 
‘)p¥ STOM MeHHeTCA B MHTepBase oT 25 Jo 45 Bec. %. Bbixo KOKca cocTaB- 
YaeT 3,1—4,5%, rasa 4,1—4,4%. 
| Bosee 3HayHTeJIbHbIe Pe3yJIbTaTbI Ob NMOyYeHbI MpuH MepepaborKe 
4MeCH YNOMAHYTHIX BbILe KPeKHHI-MCTUMAaTOB C CbIPOM TOMYOMbHOH dpak- 
fe MHPOIM3HOrO MpoM3BOACTBa. XapakTepHCTHKa MOWYYeHHbIX KaTaJIH3aTOB 
MX apOMaTHYeCKHX pakunh mpuBezeHa B Tad. 1, 2. 


Ta6Oauna i 


XapaktTepHcTHKa MpOAyKTOB KaTaMHTHYeCKOH Nepepa6oTKH CMeCH AHCTHINATOB 
TEPMHYeCKOFO KPeKHHTa H CbIPO TOMYOMbHOH tbpakUHH MMpovN3a. 
(YcnoBua: Temnepatypa 525°, qaBneHne 15 atTm., ckopocTb 0,5 yac~1) 


KpekHAr-KepocuH: Kpekuur-dsierma: 
TONyONbHaA PpaKk- Katanu3at TONYOIbHan (paK- Katasnu3at 
| WHA (BeECcOrOCe (onbiT 71) WHA (BeECOBOe (onbit 72) 
NppakuHoHHbii cocTas oTHowenne { ; 2) oTHoweHHe 14 : 2) 
| npogykta 
BbIXO 20 BbIxXoy, 20 BbIXOy, 20 BbIXO 20 
B noe, "D B ae "D B Pee of "D B Bee, "D 
Hau. xun. 78,0° | Hau. xun. 32,0° | Hau. kun. 79,5° | Hau. kum. 32,5° 
i} Zo 50° as =< 222 ae3150) te 1,94) 1,3745 
50—76 — —— 2,70) 41,4238 — — 2,80) 41,4229 
76—78 = — 0,40) 41,4689 — — 0,50) 41,4676 
78—83 4,10) 1,4826 | 12,20} 1,4843 4,05) 41,4825 | 15,40} 1,4884 
83—88 1,30] 1,4848 0,40} 41,4710 AP 22 ARS" 0,43) 1,4764 
88—95 1,52) 1,4856 0,53) 1,4665 1,48} 41,4858 0,53] 1,4675 
95—103 2,75| 1,4854 0,45} 41,4658 2,44| 1,4863 0,50] 41,4674 
103—108 1,54) 41,4861 0,30) 1,4723 4,01) 1,4864 0,46) 1,4728 
108—113 37,42) 1,4866 | 34,00) 1,4923 | 39,85} 1,4884 | 35,80) 1,4933 
413—118 0,95} 1,4758 0,48] 1,4825 0,98] 1,4816 0,45} 1,4895 
4148—125 . 0,84) 1,4754 0,40} 1,4812 1,00} 1,4796 0,42) 1,4878 
125—132 1,45} 1,4695 0,43) 1,4832 4,52) 41,4784 0,46] 1,4864 
132—136 2,20) 14824 0,48) 41,4800 PTS Cease} 0,51) 41,4869 
136—144 6,05} 1,4899 | 16,75) 1,4913 7,57| 1,4895 | 15,60) 1,4916 
144149 1,32) 1,4860 0,58} 1,4904 0,95} 41,4900 0,56) 41,4919 
149-160 AOA aio 4,30} 1,4875 1,91) 1,4904 2,40) 41,4985 
160—165 2,80| 41,4518 1,70) 41,4865 1,20} 41,4915 4,25} 1,4969 
465—175 4,24] 1,4496 3,41| 1,4842 4,10} 1,4926 6,60) 41,4979 
175—180 2,10} 1,4441 4,65} 1,4800 0,90) 1,4918 1,30} 1,4987 
i 180—185 1,85] 1,4443 Eye dtp ere LO) 0,80) 41,4917 Patsy) | AAS) 
435 — kone otrona | 20,60) 1,4555 4,00] 1,4769 6,00} 41,4919 2,64) 1,4984 
Hone otrona, °C 248,0 202,0 222,0 209 ,0 
Oulu BHIxon, % 89,2 92,59 (suo 93,38 
HetaToK, % 10,0 6,9 25,8 5,61 
jlotepu, % 0,8 0,55 0,44 As Oul 
MatepHasbubit 6a- 
H maHc Bec.% 
| KatTanu3at — 90,0 — 89,0 
ra3 -— 5,0 om 5,1 
KOKC ~~ 3,4 = ay 
noTepu = 1,6 aa 1,2 


B xofe mpomecca mponcxoguT riyOoKasx CTaOWIM3all4A HeMpeesIbHbIX yr- 
(EBOMOPOAOB MH HOMHOe YNCIO NpOMyKTa CHHAKAaeTCA OT 55—70 no 0,2—0,3. 

|  Burxon 6eH30bHOH, TOYOMbHOH HW KCHJIOJIBHOH (pakuni IIpH_mepepaoorke 
MeCH KPe€KHHI-KepocHHa 4 KpeKHHr-(plerMbl C TOI YOJIbHOW (ppaklwen 
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Taonuna 2 


XapakTepHcTuKa ChIPbA, KATANIH3aATOB WH UX OCHOBHbIX apOMaTHYCCKHX pakWHA 


KpekuHr- Kp 
4 JI F 
XapakTepHcTuKa Hos omenad Katasusat | conyonpnaa | Katamusat 
Pye oes (ere rE S touts #2) ig SEE ae! longi i 
menue 1 : 2) weune 1: 2) 
dz 0, 8244 0,8321 0, 8804 0, 8834 
qe 4, 4699 41,4790 =5 1, 4804 
C eaubyeuner: i, 80,4 88,5 89,6 92,0 
YJIb ’ 0 ’ ’ ’ ? 
Hoxzuoe uucn0 64,4 0,3 55,0 02 
@Mpaxuua 78—83° 
Boixog, Bec. % abel AD 2, 1,05 4115) 74 
d?° a 0, 8450 = 0,8537 
Cy.1bdupyemocth, % te 88,6 — 92,6 — 
Bpomuoe uuc.10 — 0,08 _ 0,09 
@Mpaxuna 108—113° 
Bpixog, Bec.% Bat fe) 34,0 39,85 35,8 
ae 0,8478 | 0,8610 0,8486 0, 8623: 
Cyapdupyemoctn, % 98,8 96,9 100,0 98,8 
Bpomuoe unico 34,4 * 0,08 Some 0,0 
@Mpaxuna 136—144° 
Bpixog, Bec. % 6,05 AUG) KS Toe 15,6 
do 0,8501 0, 8600 0,8500 | 0,8604 
Cympupyemoctb, % 400,0 95,6 100,0 96,2 
Bpomuoe aucvio To 0,0 69°65" 0,0 
* Vomuoe uncuo. 
Ta6auna 3 
MatepvaIbHbi OasaHe mpomecca 
Cmecp I — II Cmecp I — III 
HauMenosanHe 
areas Ba [hea | uasese [tia 
Cripbe: 
I. Kpexuur-kepocuy 3353 — = as 
II. Kpexuur-dserma — as 33,3 = 
III. Cuipaa toayonbuaa 
cpakuna 66,7 a 66,7 aes 


TIpogyxrtni: 


Cra6uabHaa BbICOKOapoma- 
TH3MpOBaHHad dpakuna 
(H. KHm.— 205°) 
B Tom uucue: 
JIerKHH 6eH3HH Jo 76° 
6eH3001 
TOMYON 
KCHJIOJIbI 
aJIKHJIAPOMATHYCCKHA KOM- 
NOHeHT O6eH3HHa 
dpakiusa Bie 205° 
ra3 
KOKC 
noTepH 


| 
ee) 
oy 
er) 


Plea 
OO 
bo & 0101 00 BO wR cS 


Sl exe in! 


Retr i -lesl 
i) Ooi 
MWwonpwp NWOrwW 
on or U worou On 
rs 


~ ww yw 


eee oa 


Mroro 100,0 | 100,0 400,0 


ji KaTaiu3aT coctaBiseT 12—15; 34—36 u 16—17 Bec. %. Cyabcu- 
yEMOCTb O€H30JIbHOM PpakuHH KONeGeTCA B Mpefenax 88,6—92,6% , Toyoub- 
pl 97—99% uw KcnONbHbIX 95,6—96,2%. Buixoq KaTanusata papeH ~90%, 
liga 5,0—5,1 % u xoxca 3,4A—4,7%. 

} Hccnefopanve novlyueHHbIxX KCHJOJIbHBIX (bpakuui NoKa3samo npucyTcTBHe 
}HUX 19—22 % napaKcunnona, 35—41% meraxcusiona, 27—31% opToKcusona 
}6—10% stunGex301a u oKono 3—4% npeenbHbIX yrseBOLOpoNOB. 

| B ta6n. 3 npuBepenbi aHHbIe MaTepHasbHOro OasaHca mpomecca. 

OTH JaHHbIe NoKasbiBaloT, 4TO Mpouecc KaTasHTHYeCKOli MepepaOoTKH 
OLykTOB TepMHYeCKOrO KPpeKHHra HW MAPOMM3HOTO MpOM3BOACTBa HMeeT 
Il MIpeHMyllecTB H ero MpakTHYeCKOe MPHMeHeHHe MO3BOJIMT YBeIHYHTb 
PCypcbl O€H30J1a H HH3KOMOJICKYAPHBIX aJIKHJIGeH30JI0B. 


q 


Tloctynus0 
13 XII 1958 


UWMTHPOBAHHAS JIMNTEPATYPA 


iV. P. Guthrie, Petroleum Processing, Ne 8, 1159 (1955). % Texnomoruueckue cxembi 
yolleccoB mepepaOoTku HedTu Bp CIA, 1956. %B. WU. Kapxes, J. HW. Opouko, 

MW. Xeigmeu, Tp. BHMMINV, s.2, 1950. *10.T. Mamegaanes, 3.T. 3yab- 
yrapos wu ap., W3s. AH Asep6CCP, N 4 (1951), 5D. Beuler, D.Steven- 
dn, F. Shuman, Ind. Eng. Chem., 47, N 4, 740, IV (1955). ST. M. Mameg- 
mues, Katanutuyeckaa mepepadborka HedTAHbIX JMCTHMIATOB Mp HU3KHX JaBenuAX, JloK- 
pekaa pucceptauna, HMuct. netru AH CCCP, M., 1954. *7T.M.Mameqaanes, 
uctp. Tocrexuuku, Ne 423—50—1. §&T.M. Mamegaaues, Perucrp. DoctexHuku, 

424—50—1. ®T.M.Mamengaaues, VT. H.CynaeumMauos, Pernctp. loc- 
xHuku, Ne 412—50—1. 


569 


Jloxxayn Akayemun nayk CCCP | 
1959. Tom 125, N 3 


PHBHYECKAA XHM 
Jl. fF. BOJIXOBHTHHOB 
K TEOPHH BO3BY)KAEHUSA B3PbIBA YTAPOM 


(ITpedcmaeaexo axademuxom H. H. Cemexosoim 13 XII 1958) 


HaBeCKH B3PbIBUATOLO BeElLeCTBA, NOABeEprHyTOH KaKOMY-JIHOO MexaHHyeCKOMy Be 
qlelicTBuIO, HallpHMep yAapy, HauMHaeTCA B OTIEJIbHbIX MCCTHbIX OUAarax pasMep! 
10-8—10-5 cm, 43 KOTOpbIX OHO 3aTeM pacnpocTpaHseTcaA No BcCeH Macce 
Ilpuynnot HHTeEHCHBHOFO yCKOpeHHA XHMHYECKOH peaKIMH MOXKeT ObITb TOV 
KO IOBbIIMeHHe TeMMepaTypbl, BbISBaHHOe MepeXOJOM MeXaHHYeCKOH 9HE 
ruu yJapa B TemoBy1o. MecTHble pasorpeBbl BellleCTBa MPH COBePLIeHHH Hi 
HAM paOOTbl MOryT MpOHCXOLMTb NOsTOMy J1M6O 3a CueT TPeHHA YaCTHIL BB. B. ME} 
Ay co6oH uw OKpyKaloulMMu TelaMu, HOO Np wiacTHyeckoH epopMallHH # 
IIpeqnooxenve Boynena (1), uTO TOKaIbHbIe NMeperpeBbI BOSHHKAIOT B 
cTaX Ta30BbIX BKJIOUCHMA, CAKMMAIOULMXCA MPH yMape, HEBEPHO, TAK KaK CKaTI 
OUCHb M@JICHbKOFO BO3AYWIHOFO My3bIpbKa B OObIMHbIX YCJIOBHAX ucmibiTaH | 
MpoucxoquT u3soTepmuueckn. JIA BOKasaTeIbCTBA CpaBHHM BPeMA TeMVOBE 
pejlakcalluu + BO3LYLUIHOrO Ny3bIpbka pa3sMepoM d c BpeMeHeM yfapa. T 
Kak t = d?/y, re y — koadculNeHT TeMNepaTYpONpOBOAHOCTH BO3Lyxa, pa 
Hb 0,2 cm?/cek, TO mpu d = 10-* cm nomyyaem + = 5-10-8cex., 4 Bpema vi 
pa, a CJIe€QOBaTeJIbHO, H C?KATHA, paBHoe MpHMepHoO 500 p. cex., B 10 000 pa3 60. 
ie BpeMeHH TeNJOBO pelakcalluu NysbipbKa. UToObl HayaBileeca B OTIeIbi 
ouare pa3ylIOxKeHHe He 3aTyXJIO, Pp 

Ta6auma 1 Mep ouara MH ero TeMMepaTypa Jou 

KputTwueckue Temnepatypbl Jit ouaroB Hbl HMETb OMNPeCJIeHHY1IO BeJIMUHi 
Pa3IWUHBIX pasMepoB @pank-KamenelkuM (*) 6biia Hat) 

Ha CBA3b MeK]Y KPHTHYeCKHM pa 


© | & | d=10-* em o~ cm |10-*cm = MepoM d, Hu TemlepaTypol T,, Koy 
BeujecTBo 5 = pax WaeTCH MPOCTbIM COOTHOLIeHHEs 

Ba | We abe G 

d2 QEze—E/RTs 

Tou 141| 32000] 440 | 300 | 210 eer 
Texcoren |204] 34000] 490 340 | 240 “*RT* 
Terpu [129] 35000] 530 | 360 | 260 
Tporun } 81] 48000] 860 | 720 | 470 


rye Q— TenmoBok addexT peakty 
Ha eQHHHWLy OObema, E — 3Hepr 
AaKTHBallHu, 2 — Mpe2KCNOHEHUMAIbHbIN MHOXKUTEb, x—KOsPpuMMeHT Ten 
MpOBOJHOCTH, ao=3 AA ccbepHueckoro ouara. SHAH 3HAYeHHA 2THX BEMUK 
MOXKHO AVIst OOOO 3aaHHOrO pa3Mepa BbINHCHTb COOTBETCTBYIOLLYIO e! 
KpHTHYeCKylO Temnepatypy. J\Ia pacuera KpuTuyecKoh TemmepaTypbl ouar 
Pa3JIH4HbIX Pa3MePOB OblIH MCNOIb30BaHbI 3HAaYCHHA SHEPrHH aAKTUBALLy 
nosyueHHpie A. MW. Cep6unospim B pe3ysbTaTe O6OOUICHHA GOubIOrTO KOHUeF 
Ba ONbITOB MO TEPMHYCCKOMY pa3v1O2%KeHHIO BB. OTH 3HAYeHHA SHEPrMM aKTHE 
WHM BMeCcTe C pe3y/IbTaTaMH pacueTOB flaHbl B TaOn. 1. Benuunna z mo Cepti 
HOBY OJMHaKOBa JVI BCeX BelllecTB H paBHa 10}%.8, 

Kak BugHO u3 Ta6n. 1, T, Gombe, ueM TemmepaTypa MWlaBeHua BeLLeCTE 
Tlostomy HarpeB BellecTBa, 110 KaKOMy Obl MeXaHH3My OH HH OCYILECTB IAG) 
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}OJKCH TIPOHCXOMTb OJHOBPeMeHHO CO BCeCTOPOHHHM CxKaTHeM, NpHyeM Be- 
((W4HHa HOPMaJIbHOrO HanpAXKeHHA NOMKHA ObITb TaKOl, 4TOObI Ty, >T7., Tak 


jak B IpPpOTHBHOM CJlyyae NOABOAMMaAd K Beu{teCcTBY SHeEPruaA noufwer Ha MWiaBue- 


| 


jude BellecTBa. SaBHCHMOCTb TOUKH WIaBJICHHA OT MPHJIOHKeHHOTO MaBJeHuA 


eZ SO COCK 
H— 


Puc. 1. Cpapwenne pacuerHoli Be- Pyc, 2. Cpapnenue pacuerHoii pepo- 

POATHOCTUH B3pbIBa TIHAa (2) HM T€- SATHOCTM B3pbIBa reKcoreHa (a) Hu TpO- 

TpHa (6) c ONbITHDIMH JaHHbIMH Tua (6) C ONbITHbIMH JaHHbIMA (9KC- 

(SKCNepHMeHTasbHbIe TOUKH COe- MepHMeHTAMbHbIe TOUKH COeAMHEHDI 
AMHeHbI TyHKTHpoM) TyHKTHpom) 


\3yyanacb BpumKmenom. [lia aHumuna, Opomodopma, 6ex30a" u HUTpObeH- 
josia OH Hauler (**), YTO MOBbILeHHe TOUKM MaBIeHMA STHX XMKHMKOCTel MpH- 
4 €pHO OAMHaKOBO HM CocTaBsAeT MpHOmMsnTeMbHO 0,02° na atmocchepy. Tper- 
j}Olaraa, TO NOBbILeHHe TOUKH MlaBeHHA B. B. OyeTTaKUM xe, HaliqeM, uTO 
JteoOxoUMoe HallpsaA2%KeHHe BCeECTOPOHHe- 

Jo cKaTHA paBHO 3, = (T,.—7,,)/0,02. Ta wu wa 

| QuHeprua oOpas0BaHua rops4uel Tou- 
‘A HAYTOXKHO Mala H3-3a MaJIOCTH ee pas- f=0 fot 


(fepoB Mo cpaBHeHHto C ynpyrou sHeprn- Beujecteo 


|. ponuKos, Korga B caoe B. B. JocTH- xDjem? | Hos eM | aetna | Has OM 
[aeTca BbICOKOE JaBsIeHHe, HeOOxOAUMOE 

WIA NlosBseHMA TopsYero OYara C TeM- Ty, 3000! 2,5 | 150001 47 
jepatypoh 7. BosHukHoBeHue TopaA-  Texcoren 1800] 4,5 | 14300} 45 
led Touxu — sBneHue cilyyalinoe, mox- Terpua 6500] 5,4 | 20000) 30 
)MHAIOUeecA CTaTHCTHYUeCKUM 3aKOHO-  /PpoTHa 19500 | 29,0 | 39000] 110 


(IepHOCTAM, O KOTOPbIX HaM I0Ka HH- 
Jero Heu3BecTHO. IlosTOMy MBI MO2KeM TOJIbKO IIpeAMOIOXKUTb, YTO ECM MPH 
ape WaBeHve B Cj0e B. B. JOCTHTaeT BEMUMHbI, IPH KOTOPOH BO3MO2KHO T0- 
|BreHue spPeKTUBHBIX, T. €. He3aTYXalOWMX, OYarOB pasMepoM 10-° cm, To Be- 
MOATHOCTD B3PbIBa OIH3Ka K eQHHUWe. OObIMHO OMbITI MPOBOAATCA C MOPOLI- 
(00Opa3HbIM B. B. pa3Mep YacTHI, KOTOpOrO paBeH MO NOpAAKy 10-%cm. Cunraa, 
TO MAKCHMaJIbHbIMi pa3Mep ropsyeli TOUKM 3aflaeTCA pa3sMepaMH CaMOH 4aCc- 
WIlbI B. B. Mbl MO2XKEM MpefMOOXKUTb, YTO Kora NpH yfape AocTuraeTca aB- 
CHHe, MPH KOTOPOM BO3MOxKHO NosBseHHe SpeKTHBHOH TopsAyel TOUKH pas- 
itepom 10-3 cM, TO BepOATHOCTb B3PbIBa AeaeTCA OTMYHOH OT HYVIA. 

| MaxkcumasbHoe JaBenve, pasBuBaemoe Ip yape Ha KOMpe, MOKHO Olle- 
liaTb caeqyiouluM mpoctbiM cnoco6om. Tak Kak Mviollatb Monepeywhoro ceveHuA 
ONMKOB IIpHMepHO Ha Ba NopAyKa MeHbIe MoulayM yapHuka, TO MOXKHO 
\on02KUTb, YTO B MOMeHT OCTaHOBKH rpy3a BCA yMpyrad SHepruaA COCpeAOTO- 
bela B pomuKax. OTa 9HepruaA 3aTeM MepeXOAMT B KHHCTHYECKYIO 9HeEprulo rpy- 
a, M BbICOTa OTCKOKa oMpefemseTca 9TOli SHeprHed. Tlostomy MbI MO2KeM 


}GuTaTb MAKCHMaJIbHOe HalipxxKeHHEe B pouIMKax PaBHbIM 


3m = (2ePHE /V)'*, 


{| 
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rye P — sec rpysa, H — splcora nafenua rpy3a, e€ — kosddullMeHT BOCCT 
HOBeHHA KONpa, E — mogyab TOura Matepvasa pomuKoB u V — ux o6be 
V3 ycOBUs om=¢, Mbl MO?KEM OMPeMeMTb OOACTh U3MCHEHUA BeEPOATHOCT 
B3pbiBa | Mp YBeJIMYeHHM BbICOTHI NaweHusa rpysa. PesybTaTbl Mozcueta rpi 
HHUHBIX BbICOT MaeHHA, Mexky KOTOpbIMH O</f<1, qua rpy3a Becom 10 kl ucrta 
JlapTHbIX POJIMKOB MpH é, paBHoM 0,5, JaHbl B Tad. 2 H Ha puc. | u puc. 
Ha KOTOPbIX rpaHHYHble TOUKH CoeqMHeHbI MpsmbiMH. Ha Tex »%e rpacuK 
MIpeCTaBsICHbI SKCIMepHMeHTAJIbHble KPHBbIe yacTocTH, NowyyeHHble B. H. K 
JIOBbIM. CpaBHeHHe MOJYYeHHbIX HaMH YCJIOBHbIX «KPHBbIX YaCTOCTH» C 9KC 
PHMeHTabHbIMH JaHHbIMH MOKa3bIBaeT, YTO CpeH BCeX (aKkTOPOB, OMpeeAk 
I[HX BEPOATHOCTb B3pbIBa IIpH MCHbITaHHH B.B. Ha KoMpe, MOCTHraemoe pu ya} 
JaBJIGHHe HMeeT He MeHbillee 3Ha4YeHHe, UCM YCJIOBHA TeYCHHA BeLLeCTBa. 


MuctutyT xHMuueCcKOH Pu3HKH Tlocrynuso0 
Axayemuu Hayk CCCP 13 XII 1958 


UHMTHMPOBAHHAA JIMTEPATYPA 


10.1]. Boygen, A. 0. Uodbde, Bos6yxgenne u pasBuTve B3pbiBa B TBeEPAE 
H XKHUKHX BelllectBax, VWJI, 1955. 7 7. A. PDpauK-Kameuneukuh, Jubpysua 
Tenylonepewaua B XHMMYecKOH KHHeTHKe, M37. AH CCCP, 1947. %P. W. Bridgma} 
Phys. Rev., 3, 126, 153 (1914). 4P. W. Bridgman, Phys. Rev., 6, 1, 94 (41915). 
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Hoxruaye Akageman nayx CCCP 
1959. Tom 125, Ni 3 


PHSHYECKAA XHMHA 


A. B. BOHHAPEHKO 


MCCJIENOBAHWE TEPMHYECKOM JEW PATALLMH 
KPHCTAJWJIMYECKOrFO H AMOP®HOrO KPEMHE3EMOB 
METOJIOM MACC-CHEKTPAJIbBHOrO AHAJIN3A 


(ITpedcmaeaexo axademuxom M. M. J[yOuxunim 24 XII 1958) 


HarpeBanue KpemMHesemos 0 Temmepatyp BbIlte 300° C, oco6eHHo B Bakyy- 
€, MPHBOAMT K MOCTeMeHHOMY yJlaJlIeHHIO C HX NOBEPXHOCTH 3HAYHTEJIbHbIX KO- 
pMUCCTB TaK Ha3bIBAeMOH “CTPyKTYPHOH» BofbI. OTHOCHTeIbHO xXapakTepa 
MIEMCHTAPHbIX IIPOMeccOB, MpOHCXOMAMIMX Mp 3TOM B MOBEPXHOCTHOM cul0e 
‘pemuesema, elle HET OKOHYATeIDHBIX Cy2xKTeHHH. Umerotca JMUIb NpeqnomoxKu- 
febHbIe CxembI (*~*), OMMCbIBaIOLMe CTPyKTYpHble H3MeHeHHA MOBepxHOcTU 
JOC3BOXKCHHBIX KPe€MHe3eMOB. Tak?Ke OCTaeTCAH HeACHbIM, ABJAeTcA aH H,O, 
OHCTATHpyeMaA OOBINHO MaKPOCKOMMYeCKH, MePBHUHbIM H eJMHCTBEHHbIM Be- 
(eCTBOM, NOKHJalollHM KpeMHe3eM Mp HarpeBaHuu. Hanpumep, B Teopuu cTpo- 
MA MOBEPXHOCTH KPeMHEe3eMOB, pa3BHBaemol B (*), MpeqMomaraetcs, uTO MpH 
jerufpatTaluu cuiuKareia BMecte c H,O moryt yganatTbca nporonp u H;O%- 


| IIpumMenenwe Macc-clieKTpaJIbHOrO aHaJIM3a MO3BOAeT PelIHTb BOTIpOC 
) mpupoye KOMMOHeHT ra30B0H da3bl, OCBOOOxKaloulelica MpH HarpeBe aycop- 
eHTOB. B uacTHOCTH, HaJIHYHe TAM MOJIOMRKUTEIbHO 3apAXKCHHBIX YACTHYCK MOXKET 
Bas OOHapyxeHO 6e€3 Tpyla C NOMOLIbIO STOTO MeTOsa. 

| Tepmuueckaa JerupaTalua KpeMHe3eMOB HCCyIefOBalacb Ha MaCC-CIleKTpO- 
erpe MC-4. C momomtbio HOHOMCTOUHHKAa C FOPAYHM aHOJOM, Oe3 MpHMeHeHHA 
|bIHY2KICHHOH WOHH3aIMH, MpPOM3BOAHJIMCb NOHCKH MOJIOXKHTeIbHbIX HOHOB, 


|03MOxKHO, 06 pas yiouluxca Ip NeruspaTaluu ecTecTBeHHbIM O6pa3om. B Kauyect- 
le ropsAuero aHOa HCNOIb30BaaCb BOJIb(PpaMOBan CNMPalb, BHYTPb KOTOPON 
KJlaqbIBasIcCA WHMHApHkK M3 CcMpeccoBaHHOoro cHIMKaresa, BecoM 40—5S0 mr. 
OcHOBHbIe 3KCHePHMeHTbI C MAaCC-CMeKTPaJIbHbIM aHaJIH30M HeHTPaJIbHbIX 
}eECOPOMPYIOULHXCA KOMMOHeCHT ObWIH MpOBeeHbI C «ra3OBbIM> MOHOMCTOUHH- 
OM, B KOTOPOM BBOJMMBIM H3BHe Tas000pa3Hblii OObeKT MosBepraeTcaA MOHU- 
lallHH 2JICKTPOHHBIM MyYKOM. SHauHTeIbHbIe KOMMYecTBa (2—10 r) KpemHese- 
(OB HarpeBaJIHCb 3/IeKTpOMeubio BHE MaCC-CleKTpoMeTpa, B KBaplleBol TpyOKe, 
fOJICOeMHHeEHHOH K BCHOMOFaTeJIbHOM BbICOKOBaKYYMHOH ycTaHoBKe. Uepes 
MMCTeEMy COCIHHUTEIbHEIX TpyOOK HM JO3HPYIONMH BeHTHIb OOpasyrtolyneca 
| HarpeBaTebHOH ycTaHOBKe Ta3bl MOrIM NocrynaTb B HoHOUcTOoUHHK. IIpu 
TOM UMe/1aCb BO3MOXKHOCTb NOMYTHOFO BbIMOPaxKHBaHHA OTCJIbHbIX KOMMOHEHT 
dampumep H,O) um mocrOopoHHUX JIeTYYHX BelecTB. 
' Tlocne JocTuwxKeHHA HeOOXOMMMOM TeMMepaTypbl HarpeBa KBapleBoli TPyOKU 
bo ee lpeKpalilaslacb, H MO HCTeYeHHM OMpeeeHHOrO MpOMexKyTKa Bpe- 
| 


| 


I 
t) 


(CHH _MPOH3BOANOCb H3MepeHHe HOHHbIX TOKOB pa3JIM4HbIX KOMIOHCHT rasooT- 
eneHua. IIpu mepexoge oT OHO TemmlepaTypbl K Apyro o6bem c acopOeHTom 
‘axkblli pa3 oTKauMBasica. Temnepatypa KBapleBoll TpyOKM M3MepsAacb Tep- 
fonapoi. 

 OGbekTaMu ucCeLOBaHHA ABIIAIUCb WBa OOpasila TOHKO pasMOOTOrO NOpoU- 
la KPHCTaJIM4eCKOrO KBaplla, MPHPOTOBJICHHbIe B Pas/IMYHOe BPeMA U o61aaB- 
lime yenbuoli mopepxHoctTbt0 35,8 u 8 m?/r, H TPH pa3HOBHAHOCTH CHJIMKarelA 
K2, KCK-2, KCK-3). Mx aycopOmHonHbie XapakTepHCTHKH NIpHBeeHb! B (874). 
| 
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B mpomecce HccleqOBaHUA BbIACHHJIaCb HEOOXOJHMOCTb OCOOEHHO TWLaTed} 
HOM OUHCTKH KpeMHe3eMoB. OObIuHO MpPHMeHAeMaA Npowesypa OYMCTKH, ka 
OKa3al0Cb, He rapaHTMpyeT MO/IHOrO OTCYTCTBHA MOCTOPOHHUX BelllecTB, Tula} 
HbIM O6pa3s0M OpraHHyecKHX COeAMHeHHH, a Take CO, HW OKHCJIOB a3oTa. 

Ilepeq HauaJOM OMbITOB KarkKad HaBecKa KpeMHeseMa NOBeprasach MpenB: 
puTebHOMYy MporpeBaHuto Zo 300—400° C B TeyeHHe OT NOsyTOpa Zo 8 yaco|} 
C OMHOBpeMeHHOH OTKayKOH oO 10-° mM pT. crt. C Werbio HCKIIOYVeHHA «oH! 
BO BCeX CJIy¥aAX MPOH3BORNOCh HaGwIOeHHe MaCC-CHeKTpa aTMOCepb! B Kf 
Mepe lpHOopa pu HarpeBaHuu CMupadM aHoya (6e3 HaBeCKH), a TaK%Ke Ma 
cleKTpa ra300TseseHuA MycTOH KBaplleBOH TpyOKH, Harpetou Jo 1000°. 

Pa6ouwii fuana30H TemlepaTyp BO BCex oOMbITax coctaBlasm 400—1000] 
Macc-cnekTp B HHTepBaste oT | yo 50 M. e. cHuMasica 4epe3s 100—150°. 

VIHTeHCHBHOCTb OMMHAKOBbIX MaCC-JIMHHM (BeMYHHA HOHHOTO TOKa) CHJIbE 
pa3vIMuaJlacb B OMbITaX C pa3/IMYHbIMH HaBeCKaMH JlaxKe OAHOFO H TOrO %*Ke OOpal 
ila KpeMHe3ema. IlostTomy HaHGoulee MPaBOMePHBIM SABJISJIOCb conmocTaBJleHl 
OTHOCHTE€JIbHOrO H3Me€HEHHA MHTCHCHBHOCTH JaHHOH JIMHHH B lpesesax onnd 
cepHH u3MepeHHit. 

MccneqoBanue JernapatTauun cuukareian K-2 B HOHOHMCTOUHHKe C Topsy 


pesyubTarbi. Kaknhe-J1H60 MOJIOXKHTeIbHbIe HOHbI Hal Harperoit nlOBepXHOCTH 
CHJIMKaresA OTCYTCTBOBAIH BIVIOTh Bo Temnepatyp 9OO0—1000°. IIpu = 1003 
Obl OOHAPY2KeH CaObIt TOK HOHOB C Maccamu 23, 39 u 41, KoTOpble, Kak OKa3} 
JIOCb, NOABJIAIOTCA TAaK%Ke HM IPH HarpeBaHHu CNupasH Oe3 HaBeCKH H OOyCcuO 
JIGHbI TEPMOHOHH3alHeH HAaTpHA HW KaJIMA, UMMeEIOUMXCA B MeTale Cnupas 
B Buje MpHMecu. 

CieloBaTeJIbHO, MpOsesaHHblli TaKHM OOpPa30M MAaCC-CMeKTPaJIbHbIN aHavil 
MOSBOIACT CHeaTb BbIBOL 06 OTCYTCTBHH CAMOMPOHS3BOJIbHOrO HCITyCKaHHsA HOKE 
NOBePpXHOCTbIO CHJIHKareA pu TepMHYeCKOH eruypaTaluH, BO BCAKOM Cai 
yae B lipeflesaxX 4yBCTBHTeIbHOCTH MpHOopa MC-4. MoxkHo yrTBepxkKyaTb, & 
oOOpa30BaHHe HOHOB NO KpaiiHel Mepe B oTHOUWeHUH | : 10° kK uncay Aecop6 
PyeMbIX HeHTpabHbIX Moyleky H,O, Moro GbIThb OOHapy2xeHO. Tem camnil 
M10-BHJHMOMY, He MOATBEPKLalOTCA MpeOx*KeHHbIi B padoTe (*) MexaHH3M Ted 
MHyecKOH JlerHpaTauuW HW CXeMa CTPYKTYPbl MOBePXHOCTH OOe3BO2KeCHHOTO cl 
JiMKaresa.Macc-ciekTp HeHTpaJibHbIX KOMMOHEHT JecopOupyrolllelica ra30Bon ¢ 


{ 

| 
3bl OKA3aJICA B CJlyYae BCEX KP€MHE3EMOB CPpaBHUTeJIbHO CJIOXKHIM. Kpome Hy] 
M He CuHTad «OCKOJIOUHbIX» Macc-JIMHHH (HanpumMep OH), B Mmacc-cnexTpe OOb 
HO Ha6mofamMcb mHHHH CO,, N2 u CO, B OombuIMHcTBe clyyaeB Og, HHOr] 
Hz, NO uw gapyrux okucyloB a30Ta, a Tak»Ke JIMHHM pa3vIMYHbIX oOpraHWyeck 
coefMHeHui. Uro xe KacaeTCA JIMHMM, NpHHadviekaulHx yacTuuamM SiO,, Si 
O. u O, BOSHNMKaIOWIMM Kak pe3yJIbTaT cyOMMallwH TBepoH cba3bl KpeMH! 
3eMa, TO, KaK M3BeCTHO H3 (‘), OHH OOHApy2XXUBalOTCA B MaCC-CIIe€KTpe JIMLIb ny 
Temnepatypax okovio 1500°. 

V1 a6comorHoe HW OTHOCHTebHOe COJepKaHHe BeLecTB, MpelcTaB/eHHBIX, 
Macc-CieKTpe JerHfpaTallHu, CHJIbHO H3MCHAJIOCb OT NpoObl K npobe, a Ta 
B 3ABHCMMOCTH OT TeMIlepaTypbl H BPeMeHH HarpeBa. B pe3yabTaTe MHOTOUNCue! 
HbIX OMBITOB ObIJIO yCTaHOBJIEHO, 4YTO 3a UcKOYeHHeM HO wu Oz Bce OCTaJIbHI 
COCTaBJIAIOWIHe Macc-cNeKTpa OOyCMOBeHbI NOGOUHbIMH OOCTOATELCTBAMH, | 
XaPaKTEpH3YIOWMMM MpPOWeCc H3MeHEHHA CTPYKTYPbl NOBEPXHOCTH KpeMHEse 
B yacTHOCTH HasIMuNve JIMHHM OpraHvyecKHXx MOvleKyJ1, a TakKKe CO u COr cB 
A€TEMbCTBYeT, NO-BHAMMOMY, O TOM, 4TO afcopOeHTbI B Mpouecce CyLIKH, Xpak 
HHA HT. 1. C JI@PKOCTbIO yaBJIMBaJIH Napbl pa3sJIMYHbIX OPraHHyecKHX BeuLeCcTs 
AecopOupoBaBUinxca WM YaCTHYHO OKHCJIABLUMXCA MPH JernsApataunn. Han6ou 
WeH WHTCHCHBHOCTbIO 9TH COCTaBJIAIOUIHe OGJlaqaiH, KaK MpaBuso, B me | 
paOouero fAHana3s0Ha TemMepatyp: mpu 400—600°, ucuesaa mouTH nomHocTH 
IpH Temnepatypax Bbile 700°*. | 


| 
| 
| 


* O6mee COMep2%KaHHe NOCTOPOHHUX BellecTB B alcopOeHTax ObINIO cpaBHUTebHO He6O} 
mM. Ilo npHMepHOH OMeHKE OHO COCTAaBAAO JIA OUMULEHHbIX OOPasiloB JecATHIe ROM mponex 
OT KOMMYeCTBa «CTpyKTyPHOM» BOJBI. 
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{ Buimenenue H2O npegcraBnanocb nouTM aHanornuHoli KapTHHOH: MaKCHMaJIb- 
We KOMMUYCCTBA ObIJIN 3apervucTpupoBaHbl B OOacTH 450—650°, c pesKHM yMeHb- 
4eHHeM 10 He3HAUHTeIbHOH BeIHYHHbI pH Temnepatype 750—800°, uTo 
jfomHe coracyercA C JaHHbIMH, MIpMBexeHHBIMH, HanpuMep, B (é). 
| Uto KacaeTcaA MOMeKYAPHOTO BOAOPOAa, Ha BbIeICHHe 3HAYHTeIbHBIX KO- 
(4eCTB KOTOPOTO IPH JeruypaTaluu KPeMHe3eMOB yKasbiBaeTca B(**), TO B Ha- 
°M CJlyuae STOT PakT He Halen NozTBep»xKeHHA. MloaBuBuiniica B Macc-cneKTpe 
2 Obl, OYEBHAHO, BTOPHYHOTO MpOvCXOMKAeCHHA, BOSHUKAA B pesyuIbTaTe pa3- 
(oOleHHA MouieKy HeO aneKTpoH- - 
}im yqapom. IIpu BerimopaxuBaHun 6000 
‘hO u3 Jecop6upyemblx ra30B nouTH 
MNHOCTbIO Hcuesasl TakxKe UH He. 
CylecTBeHHO HOBbIM B xXOJe Je- 
(patauun Kpucransmueckoro KBap- — “0-400 
fi HM AByX Ppa3sHOBMAHOCTeH CHINKa- 
‘yaa (KCK-2 u KCK-3) oka3anocb 
HJeNeHHe MOJEKYJAPHOTO KHCIO- — gray 
‘pa B 3HAUNTeJIbHbIX KOJIHUeECTBAaX. 
‘pMnepaTypHad 3aBHCHMOCTb 93TOrO 
ioiecca BecbMa 3aMeTHO oTvIMua- 
Cb OT 3aBHCHMOcTeH, HaGwiojaB- , 300 
XCA JIA MPyrux COcTaBJIAIOULUX i 
hcec-cnektpa. Ha puc. 1 u306paxes |! 
1 HanOoslee THMMUHbIe KPUBbIe, WI- 
ocTpupyroulue sty saBucuMocTh Aa |= OO 
TbIPeX OOpasloB KpeMHesema. Kpu- 
jie OOwlafaioT JBYMA MakKCHMyMaMH: 
fodactu 500—5£0° u (B OoubuHH- 
Be clyuaeB) B OOulacTH 9DU—9E0", 
@peskuM CHWKeHHeM, MHOrAa Jo Mo.- 
‘bro ucuesHopeHun Oz, B O6macTH 
)0—700°. Shdexr BbifemeHua Os or- 
fuacs WOcTaTOUHOL BOCIpOHN3BOH- 400 500 600 700 800 900 100 G 
CTHIO, XOTA OTHOCHTCJIbHaH HHTCH- = pyc, |, To opaMHataM OTOXKeHbI OTHOCHTENb- 
BHOCTb €rO 3aMCTHO H3MEHAJIACb ble 3HaYeHHA HOHHbIX TOKOB O3, 3aMepeHHbIX 
* TpoObl K MpoGe, HHOra 3HauH- 8B OHHH Te Ke MOMEHTSI BpeMeHH, Nocae JocTH- 
fJIbHO YMeHbIMaACb B OOsacTH TOrO psa tineti yy piling, earn ess cabbie Ara pen aA 
ACNEHHOrO KHCOpOa. 
1M Apyroro Makcumyma. B cayyae  Macmrao cnpaBa OCH OpAMHaT OTHOCHTCH K KpH- 
imuKaretn KCK-3 ormeyalocb He- ppm (a) u (6), MacurTaO cmepa — K OCTa/IbHEIM 
yTOPOe PaCXO*KJeCHHe Pe3y/JIbTaTOB: KPHBbIM. a — KBapUeBbI MOpOwloK Ne 1; 6 — 


i 6 KBaplleBbIi mopowok Ne 2; 6 — cuatMKaresb 
B & 
i BPO, MaKCUMYM HIM CMeInases KCK-2, BbINeABLUHH 3HAYMTebHOe KOJMYeCCTBO: 


Z cN° 
hwlacTh Temnepatyp €00—8C0"," nan, NO; 2 — cunukarenb KCK-3; 0 — cunuKkarenb 
nOOOpoT, He ONpeevHMIcA Make IPH KCK-3, Belzenapuiuit Sompuioce KomnyuectBo NO 


mnepatype 90°. ‘ 

|| TIpoussegeHHoe conoctaBsieHve yeJIbHOrO KOJIMYeCTBa CTPYKTYPHOH BOJbI 
|) MCCICNOBaHHbIX OOPa3sllaxX KP€MHE3eCMOB C KOJIHYCCTBOM BBIJeJIAIOULerocs *B 
lireppane Temnepatyp 700—1000° Kucnopoza nosBouimeT CilelaTb BbIBOL 06 
PCyTCTBMH MpaAMOH CBA3H Mey STHMH BeJIMYMHaMH. 

4 B oruowenun BbieeHHA Oz aHOMaJIbHbIM OKa3aJIOCb MOBeeCHHe CUMKaresa 
|-2. Hecmotps Ha HeOHOKpaTHOe NOBTOPeHHeE ONITOB, KOHCTaTHPOBaTb C YBepeH- 
jocTbio Hasmune Os B Macc-cnekTpe He yalocb. J] Mi cegbI Oz B OTJE/IbHBIX CY- 


1000 


i 


{ 


i 


iCb TOJIbKO 1p TeMMepatype ~1000°C. Bo BeskoM Cilyyae MOKHO YTBepxKaTb, 
lo ecnu O2 H BbIemaeTcA CHIMKaresiem K-2, TO B KoMYecTBe Ha 2—3 NopsAyKa 
/2>HLUIeM, eM J[pyrMMH KpeMHe3eMaMH. 

| CBoeoOpa3sHaa TeMMepaTypHaxA 3aBHCHMOCTb BbIereHHA Oz  MoxKeT ObITb 
jatepnpernpozana cueyOuluM O6pa3om. Kucopox, NOABIAIOULHHCA Mpu cpey- 
lax Temnepatypax (1-H MakcHMyM), CyleqyeT pacCMaTPHBaTb KaK OTHOCHTEJIbHO 


5 


Ley dh cz 
I 75 
) 


| 

cma60 CBA3aHHbIM Cc ajcOopOeHTOM H MMeIOWIMH NMOCTOPOHHee MpOvcxox]eHk 
B psle OMbITOB ObIIO C OMPeeJIEHHOCTbIO 3aMEYEHO, YTO MapaJJIeJIbHO C a 
JICHHeM 3HaUHTeJIbHbIX KoMMYecTB NO npu 450—650° npoucxoyuT peskoe yBed 
yeHve H MepBoro MakcuMyma JWIa Oz. B HeKOTOpbIxX cly4¥aax HaOsOfas0cb | 
CYTCTBHe STOrO MaKCHMYMa, C IJlaBHbIM BO3pacTaHveM KPHBOH B OONACTH T 
nepatyp 450—900°. Orciofa HalpalliMBaeTca BbIBON, YTO KHCJIOPOL, OCBOOG 
WaBuniica pH cpesqHUXx TeMMepaTypax, 10 KpaHHeH Mepe YaCTHUHO BO3HHH 
B Ppe3yJIbTaTe PasJIOMKECHHA OKHCJOB a30Ta, yePXAHHbIX af\copOeHTOM Mocwe 
ouncTKH. B nomb3y TaKOrO BbIBOJa FOBOPHT TakxKe MH IPHCyTCTBHe MOJeKYyJ4 
HOrO a30Ta B YMCIe JeECOpOu“PyeMbIX KOMNOHEHT, KOTOPbIM TO*Ke MOF BOSHUK4 
43 CBOUX OKHcOB. Ilo-BuyuMomy, Takxe CO u COz, yacTHYHO OOpa3yACb B | 
3YJIbTaTe OKMCJICHHA OpraHHyecKkHX coesHHeHUH NpH OOpaboTKe afcopbeHt 
MapaMM a30THOH KUCJIOTHI, MOJHOCTHIO YICTYYMBaJIMCb C UX MOBEPXHOCTH TOE 
mp HarpeBaHHn. 
Bpiesienve Os, mpoucxoxusmee upu 700° u BnuioTb Zo 1000°, ouesnyy 

He MOxeT ObITb CBA3AHO C KaKHMU-sM60 NOCTOpOHHMMH BellecTBamu. B ator ¢ 
macTH TeMNepaTyp yxke He HaOwlofamucb He TObKO Ne nan NO, Ho fax 
HeO nosBissacb JIMIIb B H€3HauHTeJIbHOM KOJIMYeCTBe, TOra Kak BbIe/er 
Oz HenpepbIBHO Hapactaslo, JOcTHraa BeCbMa 3aMeTHOH BeMYHHEI. OueBuyi 
3eCb MOXKeT HATH peub O KHCIOPOTe, CBASAHHOM Oovlee MpOuHO C MOBePXHOCT} 
KPe€MHe3eMOB, H Tpollecc ero OcBOOO*KAeCHHA B OOACTH BbICOKUX TeMMepati 
MOXKHO PaCCMaTPUBaTb Kak OTPaxKeHWe KAKHX-TO H3MeHeEHHH STO MOBepXHoc 
CyeOBaTeJIbHO, B KaYe€CTBe OCHOBHOFO HTOra MaCC-CIeKTPaJIbHOrO HccwIe HO! 
HMA TePMHYECKOH JerufpaTalMH KP€MHESeMOB MOXKHO PaCCMaTPHBaTb aches 
BbIeNeHHA <CTPYKTYPHOFO» KUCMOPONa, C MAKCHMAJIbHOM MHTeHCHBHOCTbIO Ty 
900—950°. HwxKHaa TeMMepaTypHad rpaHulla sTorO Mpolecca He YyCTAaHOBJi 
C flOcTaTOUHOH YeTKOCTbIO H3-3a OCJIOXKHAIOUIerO eHCTBHA 3arpxasHeHH! 
Bo3MoxKHO, OHa HaxoyuTca oKOO 600°. ' 
Ha6moyenue BpiqemeHuan Oz pu TepMHuecKOH JeruypaTalluH KpeMHe3se™ 
CONPOBOKMaeTcA ONPeeJICHHbIMH TPYHOCTAMH B CJIyuae HEAOCTATOUHO OUNIIé 
HbIX MpenapaToB. Ha okucweHHe OpraHHuecKHX 3arpx3HeHHH MOXKeT pacxo 
BaTbCA 3HaYHTebHOe KOMMYeCTBO OCcBOOO*Kalollerocsd MPH HarpeBaHuu KUCH 
powa, B pe3yibTaTe vero 6yReT HaOMOAaTbcA ycuseHHoe BbI-eeHHe CO u C] 
C OMHOBPeMeHHbIM YMeHbILeHHeEM WJIH ake HcuesHOBeHHeM Oz. Bosmoxks 
3THM OObACHAeTCA HaGsOMaBleecA B OTCJIbHbIX HallIMX OMbITaX MOUTH NOH 
OTCYTCTBHe KHCOpoOya Mp cpeqHUX TeMNepaTypax H yMeHbIIeHHe ero KouHyed 
Ba IPM BbICOKHX. Kak MpaBHlO, B MaCC-CMeKTpe 9THX Npob OOHapyxKuUBail 
opraHMueckHe COeIMHeHHA B OOJIBUIMX koOMUeCTBAaX. | 
Hacroamas pa6ota npoposuiacb B coTpyqHuuecTBe c JIabopaTopHel noBelp 
HOCTHBIX ABJIeHHH Dusnyeckoro dakybTeta MI'Y B nopsayKe KomMMIeKcHop 
HCCJI@lOBaHHA CBOHCTB ajiCOpOeHTOB. . 
3a BHHMaHHe M MHTepec K paOoTe NPHHOWY OmarosapHOCTb YJI.-KOpp. 4 
CCCP A. C. IIpenpogurenesy. 


Mockosckuit rocyapcTBeHHbIii yHHBepcHTer Tloctynusio \h 
um. M. B. Jlomouocosa 17 XII 1958 |f 
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PHBHYECKAA XHMHA 


A. A. 3AHCOXOBA, B. |. OPEXOB u M. A. MIPOCKYPHHH 


(0 POJIM KHCJIOPOJA B PAAHOJIUTHYUECKOM OBECL.BEYMBAHHH 
y BOAHbIX PACTBOPOB HHJMPOKAPMVMHA 


(Tpedcmaeaeno axademuxom B. A. Kapeunoim 20 XII 1958) 


)} Paquoumruyeckoe OGeciBeuHBaHHe HaCbIII,eHHbIX BO3YXOM BOJHbIX pacTBoO- 
)PB MHWroKkapMuHa MMeeT, 10 JaHHbimM Mona Kun u [lumMepa ('), HeoOpluHo 
bicokuH BbIxog (14,7 mon/100 98). OrcyrcerBue 3amerHoro paj{Hall\MOHHO-XuUMH- 
cKOro otpekTa B PacTBOpax, HACbILLeHHbIX a30TOM, IIPHBesIO STHX HCC/eLOBa- 
PleH K BbIBOLY, YTO B OTHOWICHHM JaHHOrO BeleCcTBa IPpOABIAeTCH OKUCJHTeIb- 
lA CTOCOOHOCTh pasuKasioB HO, (3 okMCIHTeIDHBIX SKBUBaJIeCHTa), B TO BpeMa 
WK payukaabt H uw OH ue oka 3pIBa- 

ff Ha Hero HHKakoro JeHCcTBUA. OTH mon/ 10036 

Bown! MouyexKunn u Llummepa mpo- 
BopeyaT CJOKUBUIMMCA Mpeycras- 
PHUAM O peaKUMOHHOL cnocobHocTH 
jJomop H u paguxanos OH u HO,. 
ABTOpbl HacTOAUero cooduleHHus 


% 


Jopo,a B OKHCJeHHH HHAMroKapMu- 


Baix0d paduonusa 
anoueokapmMuna ——— 
™~ 


‘i, MOJIb3yACb MeTOJOM BBeJeHHA : 

(mpa2KeHHbIX akuenTopoB (?-°) u 0 

‘MCHCHHA MOWIHOCTH JO3bI HW Apyrux 10 20 r/cek 
AKTOPOB (aBseHuA KHCOposa, pH Mousrocis 3036) ———» 


| Be TBOpOR). AMON dens Puc. 1. 3apucuMocTb BbIxOqa o6eclBeuuBaHHuA 
‘omHa C paHee ONYOMKOBAHHBIMH, 2.10-4 M pacTBopos MHAuroKapMuHa (pH 1,1) 
|) HeOOXOMMMO OTMETHTb OCOOYIO  » orcytersue KUCHOpoxa OT MOMLHOCTH No3sbI y- 
JoKHOCTb OOeCMeYeCHHA UACTOTHI pe- u3ayuenusa. / — u3MeHeHHe BIXOa BOCCTaHOB- 
IXTHBOB JIA uccleqyemMon CHCTeMbI.  JICHHA KpacwTemH; 2—M3MeHeHHe BbIXOa OKHC- 
JI@HHA KpacuTea 
|pacHTeIb HHJMrOKapMMH NoBep- 
usc JiByXkpaTHOH MepeKpucTaJJn- 
\IIMM H3 BONbI, CepHad KucoTa — NeperouKe. Bce pacTBopbl roTOBMJIHCb Ha 
\IMUCTHNATe. 
O6.1yueHne He cosepxKalMx KUCMOpOfa KHCIbIX paCTBOPOB HHAMTOKapMuHa 
'-10-4M) y-sy4aMn BbIsbIBaeT OJHOBPeMeHHO OOpaTHMoe H HeoOpaTuMoe OGec- 
3eUNBaHHe, COOTBCTCTBYIOIee BOCCTAHOBJICHHIO H OKHCJICHHIO KpacHuTels. A6co- 
loTHoe 3HaUecHHe H COOTHOLUeHHe BbIXONOB 9THX ABYX MPOIleccOB B CHJIbHOH CTe- 
HM 3aBHCHT OT MOLLHOGTH Jo3bI H3yueHUaA (KpuBble Ju 2, puc. 1). Peskoe no- 
)ImeHHe 3HaueHHit BbIXOJOB B Y3KOH OOaCTH HA3KHX MOUHOCTeL 03 (<1 t/cek), 
/reBuHO, CBA3aHO C Oomee OarOMpHATHBIMH YCOBHAMH WIA mepecTpoHKu 
DOMEXKYTOUHEIX TPOAYKTOB MpeBpallleHuA KpacuTelA B 5-H3aTHHCyJIbo- 
Joyio Kucioty (1) Ip OKHCAeHHM MIM JeHKOOCHOBaHHE B CJly¥ae BOCCTAHOB- 
lbuua. C pocTOM MOUIHOCTH O3bI MpeoOaaloulMMu CTAaHOBATCH MPOLeccbl 
}KOMOMHALMH MpOMexKYTOUHEIX MpOYKTOB MH paluKasJlOB, a o6mun addeKT 
laqmomu3a yMenbiaetcH. Ta3oppiqeieHve Tak>%Ke HECKOJIbKO MOHHKCHO 
Fras = 0,5 mon/100 98). 
| TAH, rT. 125, Ne 3 5 


| 
| 


~] 
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Kak BOCCTaHOBJICHHe, TaK M OKUCeHHe HHJUTOKapMHHAa MOET ObITb ced 
CHOWJIM3HpOBaHO WJM NOaBJIeHO C MOMOMI[bIO pasJIMUHbIX yOoOaBoK. Salute 
JleHCTBHe MO OTHOWICHHIO K KpacuTesI0 MIpOABJIAIOT BelLeCTBa, CMOCOOHEIC CH 
3bIBaTb BOCCTAHOBHTEIbHbIC MH OKUCJIHTeJIbHbIe MpOLYKTbI paHOJ3a. | 

Hamu 9KCHepHMeHTaIbHO yCTaHOBeHO, YTO JIA PaCTBOPOB, HaCbIlleHHi} 
BO3],YXOM, TaKOe 3alllMTHOe JelHCTBHe OKa3bIBalOT, HallpHMep, alleTaHHuJIhiy 
THOMOUCBHHA H HOHDI 3€KHCH *Kewe3sa, HAXOMACh B OCTATOUHO BbICOKHX KOHIe 
pauuax (nopayxa 0,01 M). : 

BpeeHve B pacTBOp HHAMTOKapMMHa AKI[eNTOPOB OKHCJHTebHOM KOMI 
HeHTbI IIpOYKTOB paHOIH3a BObI — OeH3O01a, MyPaBbHHOH HM UlaBevJICBee 
KUCJIOT H Ap.— YBeMYHBAET BbIXO, BOCCTAHOBMEHHA KpacuTeds C 0,1 moui/ 100) 

cooTBercTBeHHO yo 0,5; 1; IIp 
moan /100 38 IIpoyBanne Kucmoposa B Taki 

3 pacTBopax locse OOyyeHHA 
3bIBaeT BOSBPallleHHe OKpackKH. fF 
OOpaTHMbIli sipekT B TAKHX CHCTP 
MaX BeCbMa He3HauHTeJeH. 1 | 

CeHcnOnJIM3allMA = OKHICJICHIE 
HHMrOKapMHHa OCcyLIecTBIAeT 
BBeCHHeM aKI[elTOPOB aTOMaply 
s ds ro Bogopoza. Monpr NO3 B Kae 

2  wextTpaunu | M (pH pacrsopasy 

MOBbIMAIOT BbIXOX OKHCJICHHA KI 

20 40 60 80 r/eek curena nox JelicrBHem y-Jy 
Mouynocine Dojo! ————=- C MOUIHOCTbIO WO3bI B 22 r/ceK | 


2 monexys Ha 100 98 (HM CTO 
Puc. 2. 3aBvcMMOcTb BbIXOa OKHCJICHHA Ee xKe HOHOB NO;) TIpOTHB 0,01 | 
KapMHHa MIpu coxepxaHuu KpacuTesa 2-10-4 M or 6 Hl 
MOMLHOCTH O3bI HayueHua. 1 — pacTBop, copepxKa- HECCHCHOWJIM3UPOBaHHbIX YCJIOF 
mui | r-9kB HgSOa, HacbieHHbIlt KUCOpooM mpH AX. Cuenlyet OTMETHTb, UTOB 3% 


aTMocepHOM aBueHHuu; 2 — pacTBop c pH 6, ua- cucTeme IIpHcyTcTBHe pacTBOP 

CbILLEHHbIH KACOPOLOM MPH aTMOCHEPHOM AaBEHHH; — GPG KUCOPOa He OKa3bIBaeT i 

3 — pacTBop, coxepxKamui | r-9KB HzSOa, Hachi- 

WeHHbI KUCOpOLOM NOX aBmennem 80 atTm.; 4 — KOrO-JIMOO BJIMAHHA Ha BbIXOL Tl 

pactsop c pH 6, HacbileHHbIM kKucCTOpoqom nog Wecca OKHCJICEHHA. ITO MOXHO CF 
RapneHvem 80 aT. ACHUTb TEM, UTO KHCOPOT B Ka 


cTBe akilentopa H-aToMoB B 33 
yCJIOBHAX HE MOXKET KOHKYPHPOBaTb Cc HOHaMH NO3 u3-3a NWOaBJAIOMLerO Ké| 
WeHTP allHOHHOLO MpeBOCXOACTBa NOCJIEIHHX, a B OKHCJICHHH KPaCHTeJIA OH, OUeBI 
HO, IpAMOrO y4acTHA He IpHHuMaerT. TakuM OOpa30M, MO*KHO CUMTATH, UTO Oz ABA 


€TCA TAKHM 2Ke CCHCHOMJIM3ATOPOM OKHCJICHHA KpacuTeia, Kak HU NO;, u nom 
HHe MpoleccoB OKMCJIeCHHA MHAMTOKapMuHa B pHcyTcTBHH Oz mpHobperd 
oco6blH MHTepec. 

AnvaJIH3 KPHBbIX, MpeCTaBJIAIOULHX 3aBHCHMOCTb BbIXOZa OkUCceHuA (Gj 
yueTa mocseneHcTBHA) OT MOULHOCTH JO3bl H3JYYeHUA IIa HaCbIeHHBIX pacTi 
POB C Pa3JIMYHOH KUCJIOTHOCTHIO (PHC. 2), MPHBOAHT K 3aKJIIOUeHUIO, YTO KpOI 
OH-pagukaslop B OKHCeHHH MHAMPOKapMHHa yuacTByeT TepeKHcb BOLOPO) 
oOpasyroulaica lO cxeme: 


Ss 


Nn DBD & 


1 


BoIx0d paduonusa 
undueokapmMunga ———>- 


Sas 


H + 02 HO, HO, + HO. -> HzO, + Os. | 
OnbITb NO OKHCIeHHIO HHAMroKapMuHa HeOe, npoBeyeHHBIe HaMu, MoKa3ail 
4TO 5Ta peaKIMA HET MeAIeHHO. CkopocTb cHwKaeTCA Cc poctom pH pacrsBo} 
noxolx Jo Onpu pH>6. Ymenno stm MoxHo OObacHUTh HalMuNe TMocwenelicrer 
AJA PAaCTBOPOB C cOfepr%KaHHeM cepHOH KUCHOTE << 1 u > 10-6 r-sKB/n (pH 
M IPH MOWLHOCTH Qosbl > 0,5r/cek, T. e. B ycoBHAX, re HO, B mpouecce o6¥ 
ueHHA He ycneBaeT pearMpOBaTb C KpaCHTeJIeM HM HakallwuBaeTca B pace 
Ona MoxkeT ObITh HeHTHpHIMpoBaHa, HalpuMep, B Bue OKPalieHHoro coel 
HeHMs| THTaHa. Kpome Toro, Nepekvcb BOLOposa BHIABIANaCh H U3Mepsasacb 
OKHCJICHHIO JOMOHHTEMbHOTO KOJIMYeCTBA KPaCHTeA MPH NOAKUCIeHHU Od 
578 


‘HHEIX PaCTBOPOB (B TOM UHCI H B PacTBOPaX, HCXOAHOe 3HaUeHHeE pH xkoroppix 
qwio>6). Bpixol oKucleHusa c yyeToM nocaezelicTBHA HUKOra He MIpeBbIla J 
mowl/100 3B. 

_Tiospimenve japnenua Kucnopofa B pacTBOpe ycTpaHsAeT 3aBHCHMOCTD BBI- 
Ya Wpolecca OT MOIMLHOCTH NO3bI, MPpHYeM WIA KaxKMoro 3Hayenua pH nowy- 
\eTCA HEKOTOPOe MpejlesbHOe 3HayeHHe STOO BHIXOMa. Tak, UpH pH > 6, korga 
ppasyroulaica H,O, Hecnoco6Ha OKUCMTb KpacHTeb, MpeleibHoe 3HayeHHe 
KUCJICHHA paBHo 4 MovI/100 9B (okHcmeHHe OH-paguKasamn) (KpuBas 4, puc. 3). 
_Ecau B pacrsop c pH > 6, Hacpmenupili KucOposoM, BBecTH aklenTop OH. 


|yllecTBIaeTCA NOHad santa KpacuTeJa. 

i B 1 N pacrsope KucuJoTH! BbIXO, OKUCIeHNA JOCTUTaeT MpesesbHOrO 3Haye- 
jia —12 mou/100 98 (puce. 2, kpuBasa 3), uro cormacyercsa c MpesnosoxeHHeM O pe- 
fvsauun 12 paqnouH30BaHHbIX MOJIeKyJI BOJbI (4 HOHMSHpOBaHHbIX U 8 BO3sby- 
|M€HHBIX) TIO Cxeme: 


HHIWroKapMHH + OH + HO. —> mposxyKTbl oKMCIeHHA. 


{0BbILeCHHe KOHICHTPallWH pacTBOpeHHOrO KUcIOposa (aBNeHHe 80 aTmocdep) 
}7TaBJIAeT BLIXO, HEH3MCHHBIM Ul paBHbim ~ 12 mow/100 3B. 

( B cpa3H c H3102%KeHHBIM, IeMmHOl MeXaHH3M Mpolecca paj\Mall\MOHHO-XHMH- 
3cCKOTO OKHCJICHHA CJleyeT CUHTaTb MaJIOBeEpOATHHIM. 

| OrmetuM B 3aksI0UeHHe, YTO BbICOKHI BbIXO, OKUCIeHNA, NOmyueHHbI Mou- 
jsuuu u [lumMepom B pacrBopax, HacbIleHHbIX BO3yXOM, HaM yjlasl0cb BOCc- 
J} OH3BECTH JIMLIb IyTeM BBeJCHHA B OOJIYYCHHBIM pacTBOp H3MeJIbYCHHOYO MeTHVI- 
(ivakpustata, CJy2KMBUIerO y STHX HCcCeLORaTeei MaTepHaJIOM cocyfOB, B 
TOpbIxX Bech OOyYeHHS. 


Iloctynuao 
15 XII 1958 
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Jlokasage Akanemunm nayr CCCP 
1959. Tom 125, N 3 


PH3SHYECKAA XHMH# 


K. HW. MATBEEB, O. B. YBAPOB u useH-xoppecnonzent AH CCCP H. M. )KABOPOHK) 
| 


KOIP®SHLLMEHTbI PASHEJIEHHA H3OTONOB XJIOPA 
MPH PABHOBECHOM HCHAPEHUN HCl 


CyulecTByeT HeCKOJIbKO MeTOJOB ONpeseeHHA KOsPPHUHeHTOB pa3jeseHi 
(1-8), cpeqH KOTOpbIX MeTOA pdeeBCKOM AUCTHIMIAUHH UCMONb3yeTca HanOoy 
yacrTo. 

B 1902 r. Pane Bprpem ypaBHenne (* °), KoTOpoe JaeT 3aBHCHMOCTH a) 
H€HMA KOHICHTpalluu KAKO tpasbl B Mpolecce UCMapeHWA OT KOJIMYeCTBA 
napHBuletica 2%KuAKocTH. YpaBHeHve HMeeT CJIELYIOULMH BUI: 


a 
AY 


N (A— No\¥ (Gy \(&—-D)/ 
VAgih de aocaane 


rye N, u N — navaibHad MW KOHeCUHaAA KOHUCHTPallMn TAKEeMONeTYYerO KOM 
HeHta; 1— N, u | — N — unauanbuaw HW KOHeYHAA KOHICHTPpalHu Jerko 


$0175) 


Puc. 1. Kosddununent pasqenenua Kak cbyHkitua Kospuuenta oGoraliienua u cte-. 
nen cxaTHA. I—V)/V=1000; 2—2000; 3—3000; 4—4000; 5—5000; 6—7000; 7—800( 


Tyyero KOMMOHeHTa; G,/G — OTHOWIeHHe HavabHoro HM KOHeYHOTO KOU! 
*KMKOCTH, a — KospiuynenT pasqenenuad. Kosdidunnent oOoranleHHs | 


N (1—N,) 
aB yoyo | 
paben COOTHOMIeHMIO FG ay 


Hauunasa c 1932 r., pareesckylo AUCTHIIAWMIO HCHOMb3OBaIH Kak Me’ 
ONpeeleHuA KOSPPUUHEHTOB PasleJICHHA JIA Pa3NMUYHbIX M3OTOMHBIX CHCT 
Hanpumep, H,—D, (*); C’O —C*0O (7); N14H; — N!5H, (8). Jo cnx 
IPH OCYULCCTBICHHH P3eeBCKOM AMCTHIIALMA CTPeMHIUCb MpHMeHATD TOJE 
O4CHb YHCTHIC H3OTONMHbIe CMeCH O€3 TAKEMOMETYYHX MpPMMecel, TAK KaK TOCA) 
HH€ KOHMeHTPHPYyioTCA B KOHCYHOM OObeMe B OOVIbIeH CTeNeHH, YeM TAKEO 
TyTHM KOMMOHEHT cHcTemBI. Mcnob3ya dopmysny Panes, mpl npoBemn mpey} 
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JATCJIbHbIC pacueTbl, UTOObI ONPeLeIHT BIMAHHE KOMMUeCTBa MpuMmeceli Ha 
jwIMuHHy Kosdpuunenta pasyenenui. PesyJibTaTbl pacueToR mpescTaBseHb 
ja pyc. 

| Kak BHAHO, pH HeOObUIOM OGorallleHHH TOUHOCTD ONpefeteHuA a Maso 
|WBUCHT OT TOUHOCTH ONpexeteHuA G,/G, H B OCOOCHHOCTH JWIA GOMbINNX 3HaYe- 
jal G,/G, ecu KostpuunentT oGoraueHua He Gombute 1,04. Hampumep, ecu 
<1,04, a G,/G>4000, To omm6xa B onpegenenuu G,/G Ha + 1000 lpakTHu- 
@CKH HE BJIMACT Ha a, YTO MPH COOTBETCTBYIOWWHX 3HavYeHHAX G,, G, F RomycKa- 
} KOJIMYeCTBO TIpHMecelt B KOHeYHOM OObeme pO 15%, ec WMKH MpuMeceli 
)oM aHaJlu3e Ha MaCC-CIeKTpOMeTpe He COBMaflaloT C MHKaMH M30TOMHOPO Bellle- 
spa. I]pakruueckn Npu ucnapeHuu U3 OAHOrO cocyAuKa He yaeTCA NOyYHTS 
PeneHb cxKaTHA G,/G Gomee, sem 500—1000 pas. Sto BbisBaHO TeM, 4YTO pH 
jipeqenenuu G,/G yuntpiBaetca OObem rasoBoii cbasbi. Tlostomy Aa yBeM4eHHA 
‘HOWeHHA G,/G ucnapeHHe MpoBOAAT B ABe CTaHH, YTO CBOAHT BUIMAHHE La- 
DBOH (pasbl K MHHHMyMy, 


IKCMeEPUMeHTAALHAA UacTh 


| Wcnapenve xuyKoro HCI ocyulecraanocb u3 cocyquka WHIM ApHyeckoit 
DpPMbI C KOHHYeCKHM HOM. Jina cTaOusbHOCTH pexKuMa HCNapeHHA cocyuK 


i, 
pemascs B BakyyMHyto pyOauky. Ha pue. 2 noKa- 
WHO ycTpoicTBo stToro cocyya. IlepememBanue xUI- 
ICTH MPOH3SBOAMJIOCb WIHEKOBOH MellaIKOH, B BepXx- 
HM YaCTH KOTOPOH ObIIM 3aKPeMVIeHbI KOJIbIa H3 po- 
pa MoTopyunka Yoppena. Bpawlenue mMemiaiKu ocy- 
(2cTBIAIOCb OlarofapA MarHHTHOMY MoO cTaTopa 
‘ro %e MOTOpUHKa, YCTAHOBJICHHOrO Ha BepXHel Ya- 
a“ cocyquka. IIpu takoi KOHNCTpyKIMM MellarKU 
\bIsTOOOpasoBaHHA He Mpoucxo_uso. 

| Cxema Bcel uUCiapHTebHOH yCTaHOBKH MpesctTas- 
Ha Ha pu. 3. 

HcnaputembHbit cocy MOMelleH B CnelMabHoe 
fe3nq0 Kpuoctata 34. KpmwocTaToM CJlyKHI MedHbIi 
MOK, YCTaHOBJICHHBIM Ha CTaIbHOM nauTe 33. Mez- 
‘1H OOK 3aKPbIBaJICA CTAaJIbHbIM KOJINAaKOM 4, KOTO- 
1H Obit XOpowo MpuTepT kK MmnTe. JIA yYMeHbINeEHHA Pye. 2. Vcnaputenpuniii 
(bofonoTepb BO3XYX H3 KOJIMaKa OTKAaYMBaJICA JO cocy 1K 
iBneHua 10-? mm. OxsiaxkeHHe KpHoctTata OCyecTB- 


(imocb moyayeH MKHAKOTO a30Ta WIM KHCOpOMa B NOJOCTh MeqHOrO O0Ka 32. 


Neutra, Jia orpofa HClut.n. BmmHTe HMeIHCbh CMelMaIbHbIe BBObI. YCTaHOBKa 
/uTaslacb roToBOl K paOoTe Mocule Toro, Kak JlaBJIeHHe B KOvIMake MOCTHTaJO 
)-2 wm. 3aTeM KpnocraT oxJiaxyanca Wo —110°+ —120° C. Oguoppemenno B 
OaluKy COCYAUKa NOWaBacaA XJaOareHT yepes BHIBOJHbIe THyYOKH aueée. Vecna- 
rebuilt cocyqukK 3anomHsasca HCl nytem koHyeHcaluH ras0o6pasHoro HCl, 
)TOpbId NocTynan M3 moByuiKH //. KommuectBo cKoHZeHcupoBaHHoro HCl 3ame- 
(iuIM 10 ypOBHIO *xXHAKOH cpa3bl B MCMapuTesbHOM CocyyuKe. Ilocme qocTuKeHHA 
()MOCTaTOM HY2KHOM TemMepaTyPpbl HW YCTaHOBJICHHA BCOcyHKe padouero JaBue- 
‘A OTOUPaacb Mpoba raza, KOTOpas CLYKMa CTaHapToM (amnyvia 35).CKopocTb 
‘MapeHua perysupoBalacb KpaHoM 22 uM 23, KOHTPOMMpOBaslach MaHOMeTpa- 
«8 u 9 uv nO ypoBHto »*xUAKocTH B cocygukKe. IlocneqHue nopun x*xuAKON :asbl 
JocTaBluiMecad Mapbl B OOJbIIOM COCyAMKe MepeBOAUJIMCb B MaJICeHbKMH COCyAuK 

KOTOPHIit ObluI yCTpOeH TaK 2%Ke, KaK HM OOJIbINOH, HO ero OGbeM Obi 9 cM®. 
JonoctTaToM CJlyxKH OObIKHOBeHHBIM cocyx J[bioapa. Koneynaa mopuna x«ud- 
a W apa U3 MaJIeHbKOrO cocyMKa MepeBOANIAaCb WeHKOM B OObEM MerK]y 
aHamu 22 u 23. Ilo RaBleHuio WH U3BeCTHOMY OObeMy OMpeyeasICA KOHEU- 
iii oObem G. S3atem ammyia /0 oTmavBaslach HW B JaJIbHeHINeM CJlyKH- 
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gia o6pa3suoM. Jia OTKadKH BCeli YCTaHOBKH MOJIb30BaJIMCb BAKYYMHOH CHC7} 
Moi: @opBakyyMubIit Hacoc 16, Audpy3HoHHpIt Hacoc /5 u (opBakyYMHBIH 02 
nou 14, XmOpucrbli BOLOPOL AIA OMbITOB MO yyasIcA eHCTBHEM KOHILCHTPH]} 


13 


B | 
N Se eed 8 49! 
NANAIE: aa | 
H | ees 
N N ee 20 
hi 4 
; ANZVYA || 4 A al 
Yiu 2 3 
; A ZZAr LA 58 10 4 
“4,23 VY 
CEZZANCZNMZAL PZANZZANZA 22 


1) ef 
9 ; 


25 


Puc. 3. Cxema ycTaHOBKH JIA paBHOBecHoro HcnapeHHA 


BaHHOH (98%) H,SO, Ha couaHyto KucMOTY (35% ). 7KuIKHK HCl neperousuca & 

pa3a, IpHuem fepsBple u NocmeqHHe tbppakUHH OTOpacbiBalucb. Temmepatypni 

3aBHCHMOCTb a ONpeleiavach mil 

$0010 . ckopocTtH ucnapeHun 0,25—0. 

a cm?/gac c 1 cm? noBepxHocTH Hci 

G0008 peHua 4 mpH 240—300 o6opotax 3} 
IWaJIKH B MHHYTY. 

% G0006 Pe3yJIbTaTbI OMbITOB CBEJeHbI 

Aah TaO. 1, rae WaHbl 3HaueHHA a, Hay 

0004 : JICHHbIe OMbITHbIM IyTeM H paccuHnTel 

eee ote pees fe os Boden Hble 10 ypaBHeHuto(2). Koadpunues 

pa3qeeHua Obl OMpeyeseH TOVUIb) 

JWJIA TpeX TemmepaTyp, TaK Kak 

TepBaJl MeXKAY TemMnepaTypoH Kuti 

Husa (—84° C) nu Temnepatypoi nmiaBnenua (—114° C) nesennk. Temneparty 

Had 3aBucumocTb In a or 10*/T, u3s06paxenuan Ha puc. 4, MOxeT ObITb BH 

paxkeHa ypaBHeHHem: 


Puc. 4. 3apucumocts lg « or 104/T 


__ 1,2846 
socal 


T — aOcomoTHad Temmepatypa. 


In a 


— 0,0055, (| 
rye 


TaOauuna 1 


T P P “onpitH 
167 190 1 O24 41,0022 +0,00025 
(Tica 285 1,017 4 ,00193-+-0 , 000125 
181 534 1,012 4,0014 +40 ,0001 
185 -- — = 
189 760 — — 


%nacu 


1,0022 
1,00194 
1,0016 
1,0014 
1,0013 


WM. I’. Ppepguerenmm, T. A. Darya u tO. B. Huxouaes (°) npu pasronxe HCl 
a KOJIOHKe Tip Temmepatype 185° K Hau 3HayeHue a = 1,0008 — 1,001. 
_ HosyuenHoe Maoe 3HaueHHe a (pH HOpMadbHOli Temmepatype KHNeHHA 
apHoe 1|,0013) ropoput o Tom, uro pexTuduKanuio HCl ana pa3qenenusa u30T0- 
2B X/JIOPa MPHMeHATH HEelleecooOpa3Ho, Waxke MPH HasH4HU BEICOKOSMeKTHB- 
bIX KOJIOHH. 


Hayuno-HeceqopaTesbcKHit Ilocrynuo 
(PHSHKO-XMMMNeCKHH ~HHCTHTyT 10 XII 1958 
uM. JI. A. Kapmosa 
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583 


Jloxaann Axayemuu nayr CCCP 
1959. Tom 125, Ne 3 


PHBUYECKAA XHMH\ 


Jl. C. MOJIAK u A. A. TEMKUH 
K TEOPHH PAJIMA'THOHHOM XUMHN 
(I]pedcmaeaexo akadenuxom A. B. Tonaueexm 11 XII 1958) 


B wactoameh pa6oTre paccMaTpHBaloTca Ba BONpOca: yueT B3aHMOJeHCTBE 
TPeKOB H MeETO MpHuOHxKeHHOTO pacueTa KOJIMYECTBA CBOOOJHBIX panne 
KOHCYHBIX MPOLYKTOB (y- HH $-)paqnounsa. 

OHO “3 ChelndpuyecKuX OCOOeHHOCTeH paqHalWHOHHOH XMMHH ABJIACTCA 7 
UTO CYLeCTBEHHOe 3HaYeHHe HMCIOT TpeKH YaCTHI, HOHH3HPytOllero U31y4eHH 
B KOTOPbIX Pa3bIPPbIBAIOTCA MOUTH BCe OCHOBHbIe HayaJIbHble CTaMM pana 
HO-XHMMYeCKHX peak (*). YueT BIMAHNA CTPYKTYPbI TpeKOB, HX OOBeMHA 
pacnpeyemeHua HM MX B3aHMOjeHCTBHA MMeeT BaxKHOe 3HayeHHe TPH M3y4eH 
PaWallWOHHO-XMMHYeCKHX peakUMH C MaJIbIMH BbIxOqamMH (~10 mosekya 
100 9B), B KOTOPbIX peaKUMH BO3OyKJeHHbIX B HavaJIbHOH CTayMH MOJLEKY 
MexKYy COOoK HIM C COCeHHUMH MOJIeKYJIaMH HCUepNbIBalOT XHMHYeECKHH Mporee 
3HAUHTEIbHO M€HbIJe pOJlb TPEKOB B peaKWHAX WenHoro xapaxtepa. IIpu papa 
I[MOHHO-XHMHYeCKHX PeaKUHAX HelleNHOrO XapakTepa (HIM C OUCHb KOPOTKH 
WeNAMH), K KOTOPbIM OTHOCATCA TakHe BaxKHbIle peaKUMH, Kak palHallMOHH) 
KPeKHHI YIvIeBOJOpON0B, HeKOTOPble BHAbI pafWaWwMOHHOH MoOJMMepH3all 
HUTpOBaHHe HM MHOrHe Apyrue, WIA NOMYYeHHA OOJIbIHX BbIXOJOB KOHEUHY 
NpOYKTOB B CAHHHLY BPpeMeHH MIpHXOAUTCA MpHOeraTb kK OOJIbIIHM MJIOTHOCT 
HOHHSHpyloulero H3yueHHA. Bowbuine 2%e MIOTHOCTH H3J1yYeHHA MpHBOL 
eCTECTBCHHO, K B3aHMOJelicTBHIO TpeKoB. I]poreKaHHe MpolleccoB o6pa30BaH 
TeX HIM MHbIX HHMUMHPYyIOWWMX WeHTPOB XHMHYECKON peakUHH, UX Duddy 
H P€KOMOHHALHH CYyUeCTBeHHO CBA3aHbI C HaJIMYHeM WJM OTCYTCTBHeM B3alN 
JeHcTBHA TpekoB. IlosTomy pH CoubWION MJIOTHOCTH HOHH3UPYIoUlero U3uTyyeH 
HeOOXOJMMO YUHTHIBaTb B3AHMHOE BJIMAHHE TPeKOB PasJIH4YHbIX HOHM3HPYtll! 
yacTull. 

B 9TOM Cilyyae 3afaua TeOpHu palNaluoHHOH xumMuu cbopmysupyerca TA 
HalTH B MOMeHT BpeMeHH ¢ H3MeHEHHE CYLLECTBYIOWEFO B OO Y4YaeMOli cpese py 
MmpeesleHHA WOHOB H CBOOOJHBIX PaJHKaJIOB, BbIsBaHHOe OOpasOBaHHeM B N 
MeHT ft, = ¢ — ft’ TpeKa C 3aaHHbIM HavaJIbHBIM pactpeseseHHeM HOHOB HU pai 
KaJIOB. 

Ilycrp n; ([t], Ny ,..., Ng,..., Nm, t, t’, r) — u3MeHeHMe NNOTHOCTH UHC! 
CBOOOHbIX PalMKaJIOB WJIH HOHOB i-ro Tua B TOUKe C pasWyCOM-BeKTOpO 
B MOM€HT BpemMeHH ¢, OOyCOBNIeHHOe OOpa3s0BaHHeM B MOMEHT BpeMeHH f, | 

=t —t’ Tpeka, cojepxaBuero B stor Moment N; (i = 1, 2,... m) ag 
KaxKOro THMa, HavaJIbHOe pacipeseseHHe KOTOPbIX B MpPOCTPaHCTBe MOJIHOCT: 
SE ae HaOOPOM HeKOTOPBIX 4HCe HH PYHKUMH, OOO3HaYeHHbIM 
CumsBou /([t]) o3Hauaet, uTO BemHUnHa f, BOOOUIe TOBOPS, ABMAeETCH byHKWy 
HaJIOM OT t. B cOOTBeTCTBHH C 3THM MbI OyeM MucaTb ot, a He dt, cunTas, & 
6t MOXKET O3HAYaTb KaK MpOusBeeHHe mucpepentuason H€CKOJIBKUX nepeng 
HbIX, TaK HW BapWallM HECKOJbKUX SbyHKUNH. 

O6osnauum Telepb yepe3 


wit]; Na sey My seam (Nee fy abse eae 


i=1 
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jMCIO TPeKOB, CO3aHHbIX 3a WHTepBal Bpemenn (t, t+ dt), y KoTOpDIX Ha-- 
JaIbHbIe YHCIa WACTHI, KaxKOrO TUIa 3aksOUeHbI B MHTepBasax (N;, N;-+ dN,) 
w=1, 2, ..., m), at 3akmoueHo B uNTepBase (t, t + 6r). 

|- IlomHoe usMenenue y,(¢, r) MOTHOCTM YacTHI, TuMa i B TOUKe r, O6ycsOB- 
}€HHOe BCEMH TPeKaMH, MO?KHO HaliTH, CYMMMpyA Be/IMYHHbI MN; MO BCeM Tpe- 
}aM, OOpasopaBliMMcs B OOyYaemMom OObeme V c MomeHTa Hayasa OGyYeHHA 
if = 0) 20 momenta Bpemenu ¢. Ouesngno, to v;(t, r) MpeqcraBiner co6oli 
}OJIHY10 IJIOTHOCTh YaCcTHI, i-ro THIa B TOUKe f B MOMeHT BpeMmeHH f. 

) Ilomaraaz, To B KaxkOM 9ueMeHTe OObema dV 3a Kaxk bli HHTepBal Bpe- 
tenn di oOpa3yetcaA OUueHb GovIbIIOe YNCJIO TpeKOB, MOXXHO 3aMeHHTb CyYMMH-- 
}OBaHHe HHTerpHpoBaHveM HM HamlucaTb 


t Nimax No max Nim max 
v(t, 1) =\ar' \% \ dN, \ dNo... \ dNim X 
0 0 i) 0 
Ne Ve. a Var Tet Il Ne ee ete (Ly 


{le MHTepBasl 0 t OepeTcsH NO BoeM 3HAYeCHHAM Tt, COOTBETCTBYIONIMM TpeKaM, 
sOpasoBaBWwuMucA B OObeMe V, a Njmax OOOZHAYACT MAKCHMAJIbHOe H3 BCeX- 
sHauenni N;, BCTpedaBlUMxcA B TeyeHHe BCero BpeMeHH OGsyYeHHA. 

| Tetllepb MOXxHO BbIBeCTH ypaBHeHHe, KOTOPOMy yOBeTBOPAeT PYHKILUA 1;. 
PacCMOTPHM 9JIeMeHTapHbI OObem dV c pajWycoM-BeKTOpoM fr HM HHTepBaJ 
ppemenu (t, f+ dt). Ilyctb B Moment fy) = ¢t—t’ oOpa30Basca OHH Tpek, 
koflep2kaBluuH B 9TOT MoMeHT N; (i=1, 2, ... , m) 4YacTM, Kaxkoro Tuna 
* HauaJIbHbIM paciipeeJleHHeM, OlipeweineMbIM t. OOpa3s0BaHHe TpeKa BbI3OBeT 
$3 9leMeHte oObema dV 3a Bpema dt u3sMeHeHHe 4uCyIa “aCTHI, THIIa i, paBHoe- 
; (n;+v;) ‘ 
‘—— dV dt. OuepnyHo, uTO 3TO U3MeHeHHe paBHO Take UYHCJY UYacTHIL. 
Pe([nd) dV dt Tuna i, NpoxuddyHANpoBaBlux B 9IeMeHT CObemMa dV 3a BpeMa 
¢t, MHHYyC cyMMa mo j uucen yactu Rj; ([(nz-+ v%)(n;-+ ,)]) dV dt Tuna 1, 
)eKOMOMHHPOBABIUHX 3a TO %Ke BPeEMH B TOM 2%Ke 9d/leMeHTe OObeMa C YaCcTH- 
{iaMu Tula j, mvroc u3MeHeHHe S;([t], N;, t, t’, r)dV dt uucna uacruu TuMa 1 
3 aJiemMeHTe OObema dV 3a Bpema dt, BbISBaHHOe Ipoxox*KJeHHeM laHHON. 
MOHM3HpylouleH vacTHIibl. 

TaKuM OOpa30M, Mbl NpHXOJuM K ypaBHeHuHio: 


dv; 


a) + Si(ltl, Nat; 47, 4), > (2) 


far = Te(Lnd) — 4 Ry (Ut yl) — 


ne [';— smuelinoe AuddepenuvasbHoe BbIpaxkenue or n;; R,; — OMMMHEHHDIN- 
pyHKUMoHa wim OvsuHeHHaa dbyHKuMa. YpaBHenue (2) uHTerpo-Auddepex- 
|MaJIbHOoe, TaK Kak y; OMpefedaetca cbopmysiou (1). 

_ Culeyyer 3ameTHTb, YTO TIP MOCTOAHHIX YCOBHAX OOYYeHHA HM MOCTOAHCT- 
Be CBOLCTB O6lyuaemoli cpefbI S; 3aBHCHT TOJIbKO OT ¢’, HO He oT ¢. OAHaKO Tp 
Sombuioli IWIOTHOCTH M3JIyYeHHA CBOLicTBa OOJIyYaeMOl CpebI MOryT H3MeHATECA’ 
STONIb ObICTPO, UTO HeOOXOAHMO YUHTHIBATb 3aBUCuMoOCTH S; oT f. 

- Kak BHHO M3 CaMoro BHIBOJa, YpaBHeHue (2) ONMCHIBaeT, MO CyLeCTBy FOBO- 
Px, TOMbKO OUMONEKYJAPHbIe peakWMu; B HEM He YUNTbIBAeTCA TAK2Ke BOSMOX- 
HOCTD BTOPHUHBIX peakUHi. 

PaccMorTpuM HekOTopble wacTHble Cuyuan. 

B cayyae Bo3selcCTBHA U3yYeHHA OOMbIUOH MAOTHOCTH Ha NOJMMEPbl aud- 
py3HA MOJIMMepHEIX PaMKasOB MOUTH MOJIHOCTbIO OTCYTCTByeT H MepBbIH WICH: 
B MpaBoll vacTH ypaBHeHHs (2) MoxeT ObITh OTOPOUIeH; pellleHHe ypaBHeHUA (2) 
B 9TOM CJIy¥ae CYLeCTBeHHO ympollaeTcs. 
08h» 


B camyuae peak C BbIXOJOM aTOMapHOrO BO,OpOa (YTO OCOOeHHO Bak 
JWIA PaknallMOHHOH XUMHM YrieBOLOpOAOB) MPH OOJIbIOH MOTHOCTH u3Jly4eH| 
cuctema (2) QOJDKHa BKJIOYATb ypaBHeHue, ONMCbIBalOllee aucdy3snio HW pa3Jik 
Hbl€ THUbIspeaKUM aTOMOB BOMOpONa; B Clyuae MaJIbIX MWIOTHOCTeH H3J1yYeH 
3THM MOXKHO MpeHeOpeub, Kak OOBINHO UM Jeaercs. ; 

IIpH Mavpix MOTHOCTAX MavIy4eHHaA B (2) MOX%KHO TpeHeOpeyb vz, HM TO 
9Ta CHCTeMa YpaBHeHHH, OMMCHIBaIOWaA Mpolleccbl B OJHOM H30JIMpOBaHHt 
TpeKe, 3allMlleTca Tak: 


Ling = — D) Ri + Si ( 
P| q 
rie L;— qHHeHHbIA ONepaTop, onpeeAeMbIM pPaBeHCTBOM 


<i eee OR a “ 
Ling= — —T({ni)). 


Mobi. onumieM MeTO mpHOjM2KeHHOTO pellleHHA CHCTeMbI ypaBHeHHii (: 
MpHrOHbI MJId clyyad, Kora peKOMOMHAHA UeT 3HayHTeJIbHO MeJJICHHI 
Auppysuu. TockomKy pekomOnHalua OumMHeiHa no nm U nj, a Audpyst 
JIMHeMHO 3aBHCHT OT ;, TO YyKa3aHHOe yCJIOBHe MO2KeT ObITb BbINOJHEHO Ty. 
TPeKOB, OOpa30BaHHbIX YaCTHIAaMH, alOlWlMMH MaJly!O IJIOTHOCTb HOHH3AlL 
(QeKTpoHamMH HW CpoTOHamHu). IIpexye 4eM H3/laraTb MeTOX pellleHiA ypaBHeH 
(3), mpeoOpasyem ero kK HHTerpambHomy. Ilyctb g,(r, 1%, ¢, 1) — yao 


| 


[puna onepatopa L,. Torna ypaBHeHne (3) MOXKHO 3alucaTb B BHe 
nz = — Dy Rij ((ninj}) + S;, ( 
i 


rhe Wa mo6ok dynkuun F (r, ft) 


lee) 


Fir, 2) —\dr,\ dtyF (ty, t,) g(t, ty, t, ty). ( 


V 0 


IIpeqaraeMblii HaMH MeTO COCTOHT B pellleHHH (5) C MOMOLIbIO uTepally! 
TlockouIbKy MbI TIpeAMOIOxKHIM, YTO Mpolecc PeKOMONHAIMH Ver 3HauHTeJIbE 
MeJleHHee Mpouecca Aupy3Hu, TO B HYJIeBOM NpHOMxKeHHH MO*KHO NOOK) 


Hoycrapaaa (7) B (5), Haliqem 
ny? = — DRy (ISS ;)) + Se (j 


IIpoxouKasd 9TOT Mpotecc, MbI Haliyem, uTo B J-m npHOnmKeHHH cbyHKUM 
Nj; 3aNlMCbIBaeTCA TaK: | 


ny? = — 2a (a nf) +S, (4 
ty 


| 
Tlogcrapina B (1) npHOmMmkKeHHble BbIPAKeHHA JIA 1;, KOTOPbIe MO?KHE 
BbIYHCJIMTb C 3aJaHHOM CTeleHbIO TOYHOCTH No (popmysiam (9), HaxojMM, UTI 


t Ny max Nr max Nm max 
a db aye \ jie Soe \ ANp is \ dNm > @([tl, Ni, 
0 0 0 0 | 
Mn Nn tt) — Ry (iol Pay + Sh. cad 
if 
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Uncyio akToB peKoMOuHallMH uactum Tuna i u j B euHuue OObema 3a 
|HHHILy BpeMeHn, OyAyyH NpocyMMnpoBaHo 0 BCeM TpeKaM, PaBHO 


t Nimax Nr max Nm max 
me \ai'\e | aN,... eee aN eel Na, 2 Nay 
| 0 0 0 0 


wea Nin, Le) Rij ([nznj)). (11) 


Hogcrapnaa B [(11) nV nv) pmecto 1,1, HalieM MpHOsmKeHHOe BbI- 


jkeHve Las 9, 


. t Ni max Np max Nm max 
pp — \a2" | & \ ON ee. \ WIN sere \ dN mw ([t], Niyeaee Ne bees 
0 0 0 0 


Sonat, b=—tOuRy diac wel). (12) 


IIpupeneHHble 3fecb (OpMYsJIbI MO3BOAIOT PaCCUHTHIBATh YHCO CBOGOZHBIX 
2QHKaJIOB MH KOHEYHBIX MPOAYKTOB palMouH3a, TaK KaK pacueT CBeJeH K pellle- 
M10 WuddysHouHoro ypaBHeHHA, KOTOPOMY yJOBeTBOpAeT Y, H BbIUHCIeCHHIO 
Balparyp. 

| IlpeqioxenHpit MeToy yqoOeH JJIad BLIUHCJICHHH Ha 2JIEKTPOHHO-cu¥eTHOH Ma- 
Pune JHCKpeTHOrO JelcTBHA, TaK KaK BbIYHCJIeHHe MOCeLOBaTeIbHBIX MpH- 
VIWDKeHHH BbINOJIHACTCA Ha HeH Oe€3 COCTAaBJICHHA OTJebHOM MporpaMMbl JWA 
KOH uTepalun. 

; SaMeTHM, 4TO Ip HasIMuMN cla6oro B3aMOJeHCTBUA TPpeKOB MOXKHO pac- 


bs ero pelleHHe B (1) BMecTO 1;, NOYYHM MpHOMMKeHHOe BbIpaxkenHe WA Y;, 
}oTOpoe MbI NOcTaBuM B (2). PeuwleHue ypaBHeHua (2) B TaKOM Csyuae OyyeT 
|DHOJIH2KeCHHO YUHTHIBATb BJIMAHHE OCTAJIbHbIX TPe€KOB, UYTO 3IKBHBaJIeHTHO 
| 9TOM TIpHOIMKeHHH BBeeHHIO *Poua (7). Ilopropaa onmucaHHbI Mmpotecc He- 
1<OJIbBKO Pa3, MO2XKHO MPHHIUMNHabHO NOJYYATb JOOyIO 2%KeslaeMyloO CTeMeHb 


| JT pumevanue npu Kkoppexkmype. Vlocae Toro Kak HaCTOAUaA CTaTbA Oplia 
jana B euyaTb, Bblllla B CBeT padota (*), B KOTOpoH NPMBOAUTCH SKCTIEpH- 
jcHTaJbHat KPUBad 3aBMCHMOCTH YOT f B TBePLOH MlaBe/eBO KUCJIOTe BO BpeMsl 
SyueHuA ee ObICTPbIMM JJIEKTPOHAMM C MAJIOH MOLLHOCTHIO Jo3bl HM HeTocpeyl- 
“BeHHO mocJle mpekpallenua oGsyueHHA. BoinoviweHHbId HaMM pacueT MoKas3all, 
‘ro eCJIM B ypaBHeHuu (3) MpeHeOpeus uienom I({n]), To Nomyyaemas c M0- 
foupio (1) 3aBHCHMOCTb v(t) XOPOUIO ONMCbIBaeT YMOMAHYTYIO SKCIEPHMeHTAaJIb- 
\yio KpuByio (*) mpu Bcex ¢. TloKasaHo Tak2Ke, UYTO BOMpeKH yTBep2K/eHHAM 
jaotp (*): a) npH oOyyeHHM He JOCTHraeTCA HacbIleHHA, 6) Kos(ppHIMeHT 
| (°°) He sBaAneTcH KOapHilWeHTOM peKOMOMHaI\WA, Tak Kak OH OOpaTHO 
/OOMOPUMOHaTIeH ose, MOyYeHHOH BelleCTBOM 3a BpeMA OOWTyUeHHA. 


| ViuctutytT neprexumuyeckoro cHHTesa Tloctynus10 
Axkajlemuu Hayk CCCP 10 XII 1958 


ii 


| LIMTHPOBAHHAS JIMNTEPATYPA 


| 
}-1A.Shapiro, Radiation Res., 6, 11 (1957), #J.L.Magee, J. Am. Chem. 
be., 73, 3270 (1951). *10. H. Moaun, A. T. Kopuyuxui, H. A. By6en, B. B. 
oe BOACKHT, MAH, 124, 124 (1959). 
| 
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Jloxkuayp Akagemun nayk CCCP 
1959. Tom 125, Ne 3 


®H3HYECKAA XHM 


JI. M. POEB u axagemux A. H. TEPEHHH 


MH®PAKPACHBIE CNEKTPbI OKHCH A30TA B COCTOAHHH | 
AJCOPBULMWM HA OKHCAX DKEJIESA HW XPOMA 


Mosexyaa NO, o61afai HeciapeHHbIM 9JIeKTPOHOM, MO2KeT JIerKO BCTYMI: 
B KOB@JI€HTHYIO CBA3b, HOO OTJaTb 3IEKTPOH Cc OOpasoBaHHem KaTHoHa NO 
J1M6O0 MIPpHCOeEMMHUTh S/IeEKTPOH, MpeBpaliaicb B aHHOH NO-. B mpegpizyuy 
paOote Hawel maGopatopun (1) 6bII0 yKa3aHO, YTO H3MeHeEHHe YaCTOTI MHP 
KpaCHOH MOMOCHI NOrIOMLeHUA MoJeKyJIb! NO MoxeT CJIyKHTb KPHTepHeM ee If 
BeJCHHA B Ka¥eCTBEe JJICKTPOHHOPO aklleNTOpa HIM 9JIEKTPOHHOTO JOHOpa B Me 
MOJICKYJIAPHbIX COCMHEHHAX WIM KOMMIeKcax. B cilyyae OTauH 9IeKTPOP 
HW OOpas0BaHHA MOJOMKUTeEMbHOTO HOHA YacTOTa JMexKUT B Mpegenax 2000 
2400 cm~!, B cayuae oTpuHuaTembHoro uoHa y 1000 — 1100 cm™, B To Bpe 
KaK UYaCTOTa HelTpaJIbHOH MOJIeKYJIbI B Ta3000pa3HOM COCTOAHHH paBs 
IS76 tems". | 

OKUCJIbI MepeXOJHbIX MeTAVJIOB, OOaalollHx HesalloJIHeHHbIMH d-opOut 
MH, MpefcTaBAoT cOOoH KaTaH3aTOpbl MHOTHX peakuul. IIpeqnomararor ({ 
uTO pH acopOlWMN Ha HHUX HMeeT MECTO OOPasOBaHHe KOBAaJICHTHOM CBA3H Cy" 
cTHemM d-opOuT aTOMOB MetaJiuia. B HacTosuei padote OblIM HCCJICMOBaHbI F 
(ppakpacHble cneKTpbI NormouleHua NO Ha oKHCJIax *Kele3a HW XpoMa c eM! 
BbIABJICHHA IPHCYTCTBHA Ha HX NOBEPXHOCTH IJIEKTPOHO-aKLUeNTOPHbIX WeHTpe 
HCMOIb3YA YKa3aHHbIi BbIWe CNe€KTPaJIbHbIM KPHTepHii. 

Tlopomkoo6pa3Hble acop6eHTbl HaHOCHINCb Ha MiacTHHKy CaFy. Tom 
Ha OOpa3lOB B BeCOBOH Mepe COCTaBJIAJIa OKOJO 5 Mr/cM”. O6pa3ubl MO_Bepr 
JIMCb BAKYYMHOM TpeHHpOBKe HeCKOJIbKO uacoBw pH 150°. M3mepenusa mposo} 
IMCb B OOslacTH yactoT 1000 — 2300 cm-' Ha cnexTpometpe MKC-11 c mpusme 
NaCl. [Ipusogumpie nuxe cnekTpbl JaioT orHowenne //],, rae J, — mponycK 
Hue OOpasila WO MpoBeyenua aycopounn, J — nocue aycop6unuu. CnekTpasbyd 
WIMpHHa UlesIM MeHAAaCb B Mpefeax oT 10 20 20cm-*. Kark bili 43 IpHBeeHH! 
CNeKTpOB 3allMcbIBasicA 2—3 pa3a c xXOpollel BOCIIpOM3BOLHMOCTbIO. OKPI 
a30Ta Noslyuaslacb MO peaKWWMH HUTpHTa KaJIMA C HOMMCTLIM KaJIHeM B CepHe 
KHCJIOTe, OUMIaacb MpOlyckaHweM uYepe3 JIOBYIKYy, OXJaxKaemy1o Ps 
YIVI€KHCJIOTOH; LWIA OO€3BOXKUBAHUA rasa NpuMeHsAach P,O,. 

NO na Fe,O0;. B kavecrBe ajcopOeHTa OblI B3AT eppurelb C yAebHC 
NoBepxHocTbio nopsqKa 100 m’/r*. AncopOuua ra30B mpoBosusach np Te 
nepatypax 20 u 150°; otmmuna B cneKTpax OOHapy2xKeHO He GObWIO. 

Puc. 1 BocnpousBogquT uadpakpacubli cneKTp Mosiekya NO, aycop6uposal 
HbIX Ha eppurese. Cnextp ra3so0o6pasHot NO mpu ucnouwb30BaHHOM JaBJieHt 
(30 MM) M TOJILIMHe KioBeTHI He MposBsAeTcH. CpaBHeHue KpuBbIx J u 2 Ha puc,| 
NOKa3bIBaeT, YTO YBeJIHYCHHe BPCMeHH KOHTaKTa ra3a He CKa3blBaeTCA Ha UCL 
NOJIOC, HO TIpHBOAUT K yBeJIMYeHHIO HHTCHCHBHOCTH Novioc 1865; 1806 uw 1770 cm7 
BpimopaxkuBaHve Ta3a 2KUKMM BO3YXOM M OTKa¥Ka ajcopO6eHTa mpHBo) 
K YMCHbIMeCHHIO OTHOCHTEJIbHOH MHTCHCHBHOCTH Nosoc 1806 u 1738 cm-!, a TaKx 
HCUeSHOBeHHIO Nonoc 1865 u 1770 cm~* (puc. 1, 3). Tlocne necop6unn rasa ny 
150° Ha6mogaetea cneKTp KpuBol 4. 


* BpipaxkaeM Ovusbllyio npusHaTenbuoctb T. F. Timauenopy u TI. M. Beslouepkosckomy | 
H€M3MCHHYIO NOMOUb MpeqocTaBeHHeM OOpasioB reseit. | 
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ConocraBienne na6102aembix CM€KTPOB CO CNeKTPOM XKMAKOM OKHCH a30Ta, 
s€MATHYCCKH MPeACTABJICHHBIM BHH3Y puc. 1, NosBOuIAeT OTOXKAECTBUTS MOWOCHI 
365 H 1770 cM~' ¢ momocamn »xnHKO NO, B KOTOPOH IIPOABJAIOTCA JMMepbI 
{202 (*). Tumepusauua monexy. rasa, ovesuyno, IIPOHCXOJMT B Y3KHX Mopax 
\(copOexTa mpu ero KoHJeHcauuu. B cnextpe alcopOupoBaHHon NO npucyrtct- 
jor ABe rpymnbt mosoc: 1625; 1665; 1700 cm-! u 1738; 1806; 1927 cm-i, us 
{PTOpbIxX MocmenHAA, KaK MOKa3aHo Ha puc. 1, ucyesaeT NO OTKAYKOM MpH Ha- 

rpepanun Jo 150°, B TO BpeMa” Kak Nep- 

Bad Tpymnma mosoc ocraeTes, Hucuesan 
TObKO MpH OTKauke C HarpeBaHHeM 
No 350°. 


1927 


06 
Ss 
AS 
04 
2000 ~‘1800 7600 em! 2000-1600 7600 cm? 
juc. 1. W.-K. cnextpp! mormomjenua NO, Puce. 2. Jlelicrsue snycka O2 Ha NO, agcop6n- 


(icopOupoBaHHol Ha Fe2O3s-rene. J —moc- popaHHylo Ha Fe2Q3-rene. /—aycop6upopanHaa 
2 20 mun. atcop6uuu rasa (20mm prt. ct.) NOnocae | uaca orkauku npu 20°; 2— nocue 
pu 20°; 2—nocue 12 uac. agcop6unu npn 1 uaca mpeObiBanua B Oz (200 mM pt. ct.); 8 — 
J°; 3 — nocne orkauku | uac mpu 150°; nocme 30 MMH. oTKauKH mpH 20° 
) 4 — nocae RecopOunu rasa mpH 150° 
Ha puc. 2 n306paxkeHbI H3MeHeCHHA CeKTpa aCOpOHPOBaHHbIX MOJIeKY.I 
1O, HacTynaromlue B pesybTaTe BNycka KucOpoya. [Ip stom ucuesaitoT MovIO- 
‘bt 1927 u 1806 cm~t ofHOM rpynnbl HM NOABAeTCA OUCHb HHTCHCHBHAA Mosca 
' 1620 cm-?, B TO BpeMA Kak Mosocbl ApyroH rpymnpt (1625—1700 cem-1) npn 
TOM He ucuesaloT (KpHBaa 3). OueBuyHo, MocueqHHe MOOCh! NpHHasexKkat 
< TIpouHo XeMocop6upoBaHHbIM MovleKylamM NO, HeciocoOHbIM pearupoBaTb 
O,, B TO Bpema Kak rpynna novoc 1738; 1806; 1927 cm- npuHannexuT MeHee 
IpOuHO ajlCOpOHPOBaHHbIM MOJIeKyJIaM, PearHPyt!OUlMM C KHCMOpOZOM, OOpa3ysa 
YO;:, KOTOpoH, OveBUAHO, NIpMHaWexKHT HHTeHCHBHaA Nosoca 1620 cm-?. 
~ Tlonocpr 1700; 1665; 1625 cm-* mpouHo xemocop6upoBaHHbIx MoseKya NO 


10%KHO, M10-BHJMMOMY, MpHMnucaTb OOpas0BaHHI0 KOBaJICHTHOH CBA3H C AaTOMaMU 
cucopoya acop6euTa. JleiicrBureibHo, 10 JaHHbIM Tapta(*), B OOJIacTH YacTOT 
{690—1610 cm-! HaxogaTca nosocbl NorsoujeHHA rpynner — O —N = O. 
<pome Toro Mosocbl NOrOWeHHA B TAaKOM 2%e OOMACTH OblIN OOHapy2KeHbl HaMu 
Ipu ancop6uuu NO una cuuKarese, aIOMOreJe HM aJIKOMOCHJIMKaTHOM KaTaJin3a- 
ope + HapsAy C H3BeCTHbIMH YNOMAHYTHIMM BbIIIe MOOCaMH JMMepoB. 
Tlonocpr 1806 u 1738 cm-!, cMeluLeHHBIe B AJIMHHOBOJIHOBYIO CTOPOHY NO cpaB- 
J€HHIO C Taso, culeyeT MpunucaTb MoeKysaMm NO, BCTYNMBIIMM B KOBaJIeHTHYIO 
AIM KOOPAMHalMOHHYy!0 CBA3b C aTOMaMH 2%Kese3a Ha NoBepXHocTH. OcHOBaHveM 
WI TAKOM MHTepMperallMu cy2KaT BeTHuMHDI YacToT 1800 u 1844 cm-*, HaOm0- 
jaeMbIe B HUTPO3HIramoreHufax, B KoTOpHIxX NO o6pa3yioT KOBaJIeHTHYIO CBA3b 
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¢ aToMoM rasiorena (*: *). Tlonocy 1927 cm~' c uacToTol, OouIbmMel YacTOTEI ras 
o6pasHoH MoseKyubl NO, ecrecTBeHHO IIpHIHCaTb HOHOPHOMY B3aHMOJeCHCTB 
¢ ajcopG6eHTOM, cOmpoBorxKalollemycs! OOpas0BaHHeM KaTHOHAa. { 
NO wa Cr.O 3. Bbiiw WCMOb30BaHbI OOpasilbl OKHCH XpOMa, MIOJY4CHHE | 

, 


T 


CxKMraHHeM TOHKOFO Clo’ GUXPOMaTa aMMOHHA*, a TaKxKe OOpasi{bl XPOMOFedif) 
¢ BBICOKOH yebHOM NoBepxHocTbio nop 200 m?/r. AncopOunsA rasa, npoBenesy 
Has mp 20 n 150° , mpwBog_usa Ha BCeX afcopOeHTax K OJMHAKOBbIM CIeKTpaay 
CnekTp, H300paxKeHHbIH Ha puc. | 
WoKa3bIBaeT, YTO pA MoOMOC My 
TIOMLCEHUA MO*KET OBIT COMOCTak 
JI€H C MOOCaMH, HaGJIOaeMbIN: 
B cayyae deppurena. I[lomod 
1625; 1663 u 1698 cm-! oTHOCATE 
TakxKe K Mosekysiam NO, npegnii 
JIOWKUTEIbHO  alCOpOHPOBaHHbi 
Ha aTomax xKucloponza. Tlomod 
1734; 1810; 1842 cm~*, yacror 
L000 ——s«*1600 1600 cm! KOTOPBIX HH2KE YaCTOTbI MOJIEKY 


: Ta3a, Take IIPHNUCbIBAaIOTCA = Hiff 
- 2 
Puc. 3. W.-K. cnextp normomenun NO, aycopou MH KOBaJIeHTHOM HH KOOpAME 


poBaHHoH Ha Cr2O3. Agzcop6una rasa (20 mM prt. z 
cr.) 30 mun. mpu 20° c nocnenyiomlelt oTKauKoii IMOHHOH CBASH C aTOMaMH MeTa 
1 vac npu 20° Jia. MutTencuBubie mosmoch 2028 


2093 cm ~1, UaCTOTHI KOTOPBbIX JlexKé 
BbIe, Ha OCHOBaHHH KPpHTepH 
yNOMAHYTOFO BHaYae, MpHHalviexaT 3aBelomo dbopme NOt, T. e. MOHOpHC 
CBA3H MOJICKYJIbl C aTOMaMH XpoMa loBepxHocTn. HasnMune ByX act 
BME€CTO OJHOM, BO3MOXKHO, BbISBAHO Pa3JIHYHeM COCTOAHHM WeHTPOB acopOut 
WIM 2Ke TIPHCOe@MMHEHHeEM OJHOBPeCMeHHO JBYX MOJIeKYJI, KaK 3TO HaOsmoMaere 
quia CO, xemocop6upopaHHoh Ha Pd (%). Tlomocpr 1842; 1810 u 1734 cm 
yaCTOTbI KOTOPbIX HH2Ke, YEM JIA YTa3s000pa3sHOH MOJIeKYJIbI, MOryT Obi 
MpHMucaHbl, KaAK HW B cayuae dbeppuresaA, KOBaJICHTHOM WIM KOOPAMHALHO 
HOH CBA3H C aTOMaMH XPOMa Ha NOBepXHOCTH. CyeslyeT OTMeTHTb, YTO 4CA 
moioc NO npu ee acopOuuu Ha OKHCH xpoMa OouIblle, YeEM Ha OKHCH Kees 
IloapaeHHe MHOrHx yuacToT Koe6aHna NO B pe3yubTaTe aycopOlnH Ha Tex 3 
IeHTpaX CBHJeETeIbCTBYeT HE TOJIbKO O pa3JIHYHH WeHTPOB, HO TakxKe HU O pa 
JIM4YHH CHOCOOOB B3aHMOjlelicCTBHA C HHMH MOVJIeKYUJIbI. 
He yflalocb OOHapyxKHTb TMoOO0c alcopOv“poBaHHOH MOJIeKyJIbI B OOJac 
1000—1200 cm-', B KoTOpol CleLOBaJIO O%KHLaTb NOABMeHHA MoMO0c HoHOB NO> 
Boipogo. Tloka3saHo npu afcop6unu NO Ha oxucsax xKee3a M XpoM 
CYUeCTBOBaHHe TpexX BHAOB afCOPOWHOHHEIX WEHTPOB, BbIABJIACMbIX pa3JIHUHC! 
BeJIMYHHOM HW HallpaBJIeHHeM CMeLeCHHA H.-K. MOJIOCbI MOPOULeHHA M10 cea 
c rasom. Ha nepsbix WeHTpaxX HMeeT MeCTO OOPasOBaHHe KOBaJICHTHOM CBA3H 
M10-BHMMOMy, C aTOMaMH MetTaJuia. Ha weutpax BToporo Bua HMeeT MeCTO OOpa 
30BaHHe JOHOPHOH CBA3H C MpHOMMxKeHHeM CocTOAHUA MOJeKysbI NO kK 9/1eK1 
pOHHOH KoHdurypanHH NO*. Stn WeHTpbI ABHO MpHHaviexKaT HOHAM MeTaJJe 
TaK KaK aHaJIOrM4Hoe CMelleHHe HaGuiOLaslocb Hamu Ja NO, Lehre | 
HOW Ha JHCMepcHoM xKelese. Tperuii BH WeHTPOB alcopOunu ocyujecTBuAeTc 
aTOMaMH KHCJIOpOa OKHCa, OOpasyIOUJMMH MpOuHY!O KOBAaJIeHTHY10 CBA3b Cc NC 
JleHHurpacKHH rocyapcTBeHHbIt yHHBepcuTer Iloctynusto | 
uM. A. A. )KqaHosa 28 I 1959 
UMTMPOBAHHAS JIMTEPATYPA 


1B. YH. DunumMouos, J.C. Buctpos, A. H. Tepeuunu, Ontuka u cme 
tpockonua, 3, 480 (1957). * B. Tpew Hea, Xemocop6unsa, WI, 1958. 3 A. L. Smit t 
W..E. Keller, H. L. Johnston, J. Chem. Phys., 19, 189 (1951), 4 PT art 
J. Chem. Phys., 10, 1570 (1952). ° W.G. Burns, H. J. Berstein, J.Chem. Phys 
18, 1669(1950). © D. W. Magnuson, J.Chem. Phys., 20,380(1952). 7 A.S. Yan 
S. W. Garland, J. Phys. Chem., 61, 1509 (1957). 


* [Ipenapat Opin, no Hauuel mpocb6e, mo6esHo H3roToBeH B. A. Komaposbim (xuMuueckH 
(pakyabtet JITY), KoTOpoMy aBTopbl MpHHocsT cBoIO ray6oKyl0 6aro,apHoctD. 
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Jloxnaann Akagemun nayr CCCP 
i 1959. Tom 125, Ni 3 - 


PHSHTECKAA XHMH A 
Tr. B. CAMCOHOB, B. B. BEJIEHEEBA u A. A. CEJIESHEBA 
COPbUMA NEHWWWJWIMHA NOJIAMEPHbIMH COPBEHTAMM 


(ITpedcmaeaexo akademuxom M. M. Ilemaxunoim 12 XII 1958) 


) Tlenunuiinn o61aaerT JOBObHO CHJIbHbIMH KHCJIOTHBIMH CBOMCTBaMH. Tak, 
HCTaHTa HOHMB3alluN pK OeHsHINeHuUNIINHAa paBHa MpumepHo 2,7 (1). B co- 
BeTCTBHH C 3THM MICHHIMJIJIMH MOKeT ObITb COpOupoBaH Ha aHHOHNTaXx, Ha- 
‘PuMep Ha CulaObIX AHHOHUTAX, MOJIYYeHHbIX IYTeEM KOHJeHCallMH MeTadeHHieH- 
jamuna (* *), a TakxKe Ha CHJIbHbIX AHHOHMTAX, CHHTe3 KOTOPbIX OCHOBaH Ha 
(OpMeTHJIMPOBaHHH CTHPOJa HW B3aHMOJeHCTBHH MOJIyYeHHOrO MpOsyKTa € Tpe- 
@anpimu amunamu (* °). EmKocrb NorsouleHHvA MeHHIMIIHHa 3aBHCHT OT CcTe- 
‘}HM cluIMTOCTH aHMoHHTa. Ha cCHIbHOOCHOBHOM aHHOHHTe aMGepsuTe 
‘ A-400 mpw yMeHbileHHn Koadipunynenta HaOyxaHuan B 4—4,5 pa3a cop6muoH- 
A CEMKOCTb CMOJIbI 110 OTHOWICHHIO K NeHHIMIMHY YMeHbilaeTca B 32 pasa (°). 
HecmoTpa Ha 3HauHTeJIbHYIO EMKOCTb COPOIHH MeHMUMIIMHa pa3JIMUHbIMH 
MOHUTAMH IIpolecc HOHOOOMeHHOM ero OUHMCTKH BCTpeTH pH paspadoTKe 
1, BeCbMa CYILCCTBEHHBIX 3aTPpYAHeEHHH. Tak, Hanpumep, OoJbillad uacTb aHHo- 
((ToB OOpaTHMo copOupyeT MeHHIMIIMH M3 BORMHOrO pacTBOpa B OTCYTCTBHe 
ICTOPOHHHX TIpuMecelt H HeOOpaTHMO copOupyeT NeCHHIUMIIMH M3 KYJIbTYpasb- 
MM KUKOCTH. 

TIpupezenupie B Ta6. | WaHHbIe NOKA3bIBaIOT, UTO OCHOBHOM MpHYHHO Heo6- 
(THMOCTH COpOWHH MeHWIMIIHHa W3 KYJIbTypasIbHOH KUAKOCTH sABUIAeTCH 


Taoaunua 1 


O6patumocTb cop6uHH NeHHUNINHAa Ha anvonuTe OJTD-10. JLecop6uua BOAHBIM pacTBopom, 
] conepxkamum 10% auetoua, 0,25 N NazHPO, u 0,25 N Na2SO, 


Cop6uHoH- Cop611H0H- 
a Haa Jlecop6- Hav Jlecop6uns1, 
Hcxogupi pacTBop emKoctb, |WHA, % Mcxoyupiit pacTBop eMKOCTb 9, 
, , , / 


MI-9KB/P Mr-3KB/r 

a, fl 99,5 || enumusaany G 3000 en/ma | 0,96 97,7 
Boa 97 nu 0,02 N NaCl 

0,041 18 Mennunasmy G 3000 en/ma| 1,4 97,7 


| u 0,02 N CHsCOONa 
jarupubiii pacrpop menu-| 0,048 | 13,8 | Hatupupii pacrsop menu-| 0,149 9559 
lgquaanna V wIMHa G nocse ocax- 
Jonununsmmy G 3000 en/mi | 0,248 Doe) MeHHA (ocdarTos H CyvIb- 
nu 0,02 N NasSO, baton 


jonnunaaun G 3000 en/MuI 0,403 22,7 || Hatuspupid pacrBop meHH- 0,284 93 
wu 0,2 N NagHPO, UHsIHHa V moce OCcBO- 

ennnnaman G 3000 en/ma | 0,308 18,0 OOK MeHHA CyJbPaTOB Hu 

i 4 0,02 N Na2C20, tbocdbatToB 


lanuune B pacTBOpe aHHOHOB CepHoH, PocopHOH HM HeKOTOPbIX APyTHX KHCJOT. 


locne ocaxKeHUA 9THX AHMOHOB COAMM OapHsx OOpaTHMOCTh copOlHH TIeHH- 


‘4JIMHa CTAHOBHTCA MOUTH MOMHOM, XOTA COPOMMOHHAA EMKOCTb BOspacTaeT 
}2 OUeCHb CHJIbHO. Tak, HampuMep, eMKOCTb COpOMMH OeHSHJIMeHHIMIIMHa 13 


vacTBopa, coyepxKallero cocdaT HaTpHA, COCTABAAET 6OubITyIo BeEIMGHHY, YeM 
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-@MKOCTb copOuHH NeCHHAWMJIJIHHAa 3 KYJIbTYPaJIbHOH 2KHAKOCTH WOCJIe OCaK eH 


HOHOB SO; u PO” HO TEM He MeHee BMepBOM CJlyyae yjlaeTcA necopena 
MeHee UeTBEPTH MCHHILMJIMHa, B TO BPeMA KaK BO BTOPOM CJlyyae MOUTH B 
IICHHILMJJIMH MO2KeT ObITh JecopOupoBaH. Bce 9TO yKa3bIBaeT Ha BepOATHO 
oOpas0BaHHA OMOHHTeMbHOTO BSaHMONeHCTBUA Mery MeHMILMJVIMHOM | 
COpOHpOBaHHbIMH PsAJOM C HUM aHHOHaMM CepHOH H cbocpopHoH KucsoT. K 
OyeT MOKa3aHO Jlaiee, MexKy 9T 
Mme-shl fan COeIMHEHHAMU OOpasyeTCA MexKMOUIe 
JiipHad BOMOpOMHaA CBA3b. 
COxKHbIM XapakTep B3aHMOelic 
MeHHUMIIMHa C AaHHOHHTOM JleJlaeT } 
OOXOJMMBIM H3YYeCHHe BOSMOXKHOCTH Nf 
JIOXKCHHA OCHOBHbIX 3aKOHOB aHHOHT 
ro OO6MeHa K 9TOMY ABJIeHHIO. Kak BB 
HO H3 pc. 1, 3}ecb MMeeT MeCTO 9K 
BaJICHTHOCTb HOHHOTO OOMeHa — 4HG 
~ =——. + movie, JecopOHpOBaHHbIX C aHMOHK 
400 G00 200 = 00 32S BJID-10 uonos xs1opa, paBHo be | 


4 Jie CopO“poBaHHOrO MeHUIMIIMHA. 
‘Puc. 1. OKBUMBaIeHTHOCTb OOMeHa HOHOB JecopOuvaA NeHHUMIIHHa C aHHOH 
MCHMILMJIIMHA C MOHAMH XJlOpa Ha aHMOHHTe TOB, KaK Y2Ke OTMe4aJIOCb paHee, MOx 
9f9-10. J — nennunaaun, 2 — xnop ObITh OCYUecTBIeHa Cc MpakTHued 


NOJIHBIM BbIXOJOM TIpH HCMOJIb30Ba 
pactBopos (bocipata uM CyJbiaTa HaTPUig, ecIM 9TH AHMOHDI paHee He OblIN cd 
OMpoBaHbI Ha cmovte. [lo-BUAMMOMY, 9TO MoxeT ObITb OObACHEHO TeM, UTO yCTAaHG 
JICHHE JONOJIHHTeIbHbIX CBAC MOKAY neHHWMJIMHOM H COpOHPOBaHHbIMH aH 
HaMH lpoTeKaeT Bo BpemeHH. IIpu uc- 
TIOJIb30BaHHH BOMHbIX PaCTBOPOB B 
‘KaueCTBe 3JIIOJHTa, HECMOTPA Ha MOJI- 
HbIM BbIXOL, MeHHIHIJIMH Wecopou- 
pyeTCH OW4eHb MeJVICEHHO C OOpa30Ba- 
HHe€M XpOMaTorpaduyeckoro xXBocTa 
(puc. 2). Jjo6apmeHue Bcero JIMUIb 
J\CCATH MIPOWeHTOB alleTOHa NOBbILLIaeT 
MaKCHMaJIbHYy!O KOHILCHTPallH10 MeHH- 
UHMJJIMHa B 3IOaTe B TPH pasa, a 
CpeJHIOIO KOHI[eHTpallu1o — Oovree 4eM 
B aTb pas. Tlomumo Tex mpuuHH, 
KOTOPble HrpaJi POJIb B ECOPOMHH aH- 
THOHOTHKOB rpyNMbl TeTpalluKJINHa B 
cilyyae Mepexoja K HEBOXHbIM pacTBO- 
pam (°) H KOTOpble ObIIH CBA3aHbI C 
OOpa30BaHHeM pe3KOH rpaHHUbl B WH- 


e0/mn 


HaMHY¥eCKOM Iipomwecce MOHHOTO 06- ae ee ny 

MeHa, 3]/€Cb NPOABJIAeCTCA, MO-BUH- S69 Hs 6 21 24 Z7 30 53 BA 

MOMY, CMOCOOHOCTb alleTOHa YUaCTBO- p 2B 

BaTbh B uc. 2. BprxomHple KpuBbIe ecop6mun | 
i oOpasoBaHHn Ub tiner atts NeHHUMJIJIMHa C aHMOHHTa OJLD-10. 1 — 0,25) 

CBA3eH, a CJI€OBaTeIbHO, H B HX Nap HPO. 10,25 N NasSOa; 2—0,25 N | 


HapyleHuu. BepoxTHocTb Takoro NasHPOa, 0,25 N NaeSOa u 10% anerony 
mpolecca CTaHOBHTCA BeCbMa OOVJIb- | 
10H B CBA3H C TeM, UTO TO6aBeHHe K pacrBopy 0,1% mMoueBHHbI — BerlecTH 
cmocoOHoro K OOpas0BaHHI0 BONOPOMHEIX CBA3eH,— IIpHBOAMT K CTO Ke pd 
KOMY YJIYUINeHHIO JecopOuMH MeHHIMIIMHa, Kak HM pH AoOaBsennu alleTor 

Hcnomb30BaHve aHHOHOOOMeHHOPO MeTOsa WIA BbIeIeHHA HW OUNCTKH T1eH 
IMJJIMHa, HCXOAA W3 KYJIbTYPaJIbHOM MKHIKOCTH, OCHOBaHO Ha H3VJI0%KeHHHE 
3eCb NPHHUNNaxX OOpaTHMOH H3OupaTebHO COPOMMH NCHHIMIIHHa H ero eco 
IM € AHHOHHTOB. CylleCTBeHHY!0 POJIb B STOM Mporecce urpaer BHIGOp aH 
HHTOB. Ilepexoy oT aHHOHUTOB cpeqHet ocHoBHocTH OJI9-10 kK cHIbHOOCHOBHE 
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1 


»tonHTaM AB-16 1 CMA npupogut kK cymecTBeHHOMY BO3pacTaHHIO u36uparTeb- 
}7H copOuuH neHuuuauna. Crenunuueckoe usBieyeHne mneHUMJIMHa 
OHHTAMH U3 KYbTYPaJIbHOU %KUAKOCTH, ero JecopOuuA H OCaxKeHMe U3 pac- 
)|Pa NPHBOAAT K NOMYYeHMIO OUMIEHHEIX NeHHIHANMHOB V u G. 


TaOmuna 2 TaOauna 3 
EmxkoctTb cop6uHu NeHHnsaiMHa Tecop6uua nennnnsasuna 0,1% 
KaTHOHUTaMH PacTBOPpOM MOUeBHHBI 
EmkoctTb Buse 
KaTuount Fel shield Mg oe PYEKOBOHAN- | non He 
CBC-3 — SO3;Na 175 
CXB SG Na 95 CXBA |= SO,Navudn 93 
IIb = POsHs> 200 K®YX == COOH 96 
K®Y — COONa 400 K®Y® — COONa 93 
K®¥X | —COONa] 100 |” Kb-4i-2).— COOH.) 90 
KOYX COOK 275 KB-4I1-2 — COONa 92 


) Bausauve annonos cepHok u docibopxHoi KucoT Ha OOpaTHMOcTb cop6uHHn 
MUMJJIMHa AHHOHHTAMH OblvIO OObACHEHO BOSHHKHOBCHHEM JONOJIHUTEJIbHbIX 


QCBA3H C9THM BO3HHKO mpesnonoxe- 
J€ O BO3MOXHOCTH copOlMN neHuMA- 
‘Ha KaTHOHHTaMH, COJepxKall[uMu pa- | 

WY 


ByYeHHe STOTO SABJICHHA MO3BOJIMJIO 

M pa3paOoTaTb MPHHIWMNHabHO HO- 2 

ji mpvem wu3s0upaTenbHOH copOumH NY 

jHuWHIIMHAa. [Ipupegenupie B Tab. 2 Re 

I3YJIbTaTbl MOKa3bIBalOT, 4TO MeHH- 

i(IMH copOupyerca C OO/IbLIOH eMKO- 

(bIO Kak Cysbipo-, TaK H cocopHbIMHU 5600 3200 200 cm! 
| KapOOKCHJIbHbIMA _KATHOHMTaMH. 
| MoxHo ObIIO MpeNOIOXKHTL, TO 
Ob OO/IbIIaA EMKOCTb COPOWHH CBA3A- 
/1 c OOpa30BaHHeM BOJOpOAHOH CBA3H 
YKY MeNTHIHOH rpynnon MeHHIH- 
Ha H KHCJIOPOOM COOTBETCTBYIOULAX 
IcOTHBIX rpymn. JA WoKasaTe/bcTBa 
oro mpeqno0*KeHHA OblIM OMpeseseHb! 
dppakpacHble CIeKTpbl MeHHUMVIMHA, 
)pOupoBaHHoro Ha TOHKOM lw1eHKe 
jbcpOKATHOHHTA, MOJIyYeHHOrO Ha OC- 
Be Cyb:OcTHpoOva H AMBHHMMOeH3OA. 
lbWIO OOHapy2KeHO, UTO xapakTepHad 7 
ynoca normomenua (~3300 cm-*) uc- 3600 JLU0 L600 erat 
b3aeT mocme copOuHH MeHHIMINHa 

buc. 3). BBuky Toro, 4YTO BO3MOXK- Puce. 3. Mnppaxpacuple cnexTppl mennuna- 
ICTb OOPas0BaHHA MOHHOM cBaAsH Cyya- Ha. J — nenwwnun, 2 — nenuuuaaHH 
‘eM MelTHAHOH rpynnbl ucKOUeHAa, Ha Menke (Ha CysboKaTHOHHTe) 
*TaeTCA TOJbKO MpHMNCaTh ITT acppekT 

SpasoBaHHulo BOJOPOAHOH CBASH M@XKAY NeHMILHJJIMHOM wu cop6eHToM. K Tomy 
@ BbIBOLY MPHBOAMT Tak?Ke BO3MOXKHOCTb MOMHOH ecopOuuu NeHUIMIVIMHA 
‘KaTHouuTos 0,1 %pacrBopom moueBuHbl (TAO. 3),KOTOpas, Kak XOPOIO H3BeCT- 
0, CMoco6Ha K OOpa30BaHHIO BOMOPOAHOM CBA3H M NOCTOAHHO MCMOMb3yeTcA 
A paspyluenuA BOLOPOAHOK CBA3H B OeKax. Bee 9TH pesyJIbTATbI NOKasbIBaIOT, 
rO OOpa30BaHHe BOJOpOAHOH CBASH Mex ly copOeHTOM uM copOaTOM ABIAeTCH 


YE 


| 
I 
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HOBO (POpMOli COpOMMOHHOTO BsaMMOJeHCTBUA, CYM\eCTBOBaHHe KOTOpOrO Of 
9KCIEPHMeHTasIbHO OKasaHo paHee TepeHHHbIM c coTpyAHuKaMH (") WIA CoH 
IMH AMHHOB CHJIMKarevieM. | 

CnocoOHOcTbh NMeHHIHIMHa cop6upopaTeca KaTHOHHTaMH B_ pe3yYJIbTIy 
B3aHMOJelCTBUA ero MeNTHAHOM Ipynbl C COp6eHTOM, OYeBHAHO,MOxeT OI 
HCHOMb30BaHa JIA OUMCTKM NeHHIMIIMHAa OT APyrMX KUCJOT, NOMaBJAI0 
60JIbINMHCTBO KOTOPbIX He OOJlafaeT MOJOOHBIMH cpolicrBamu. JLeiicrBuTembe 
TIPOCTbIM (PPOHTAJbHbIM MIpOWeccOM ylaeTCA NOJIHOCTbIO OTACMTb NeHHILHJ 
G, Halpumep, OT (eHHyKCyCHOH KHCJIOTbI, KOTOpasA COBepIeHHO He cop) 
pyerca kaTHoHUTaMu. CnemMduyeckaa coponus HeHHIMIJIMHa KATHOHUMTaAE 
ABMACTCA OJHUM U3 HanOomee atpPeKTHBHLIX MpOWeccOB TOHKOHM ero ouncri 
Bo3MOxKHOCTb NOIHOH MecopOWHu eaeT STOT MeTOA HCKJIIOUMTEIbHO YadHye 
JIA BbIeeCHHA H OUHMCTKH NeCHHUMIIMHOB V u G. 1) 

Vincdpaxpacuble ciekTpbl MeHuuMinnHa Opium cHaTs! B. H. Huxkutun 
u E. VW. Tloxposekum, KoToppiIM mpHHocuM rayOoKylo OsarogapHocTh. 


VucrutyT BbICOKOMOJIeKYJIAPHBIX COeMHeHHK Hocrynuao | 
Axkajlemun Hayk CCCP 9 XII 1958 


JlenuHrpafcKwH XMMHKO-cbapMalleBTHyecKHH 
MHCTHTYT 


UWMTHPOBAHHAA JIUTEPATYPA 


1M. M.Wemaxun, A.C. Xoxa0B, XumMuaA anTHOuoTuyeckux selects, 19b 
cTp. 284. *R. Kubo, D.Sasano, Anouncx. matent 2496 (51); Chem. Abstr., 47, | 
(1953). %D.Sasano, SAnoucx. matent, 4499 (53); Chem. Abstr., 48, 9632 (198% 
“Ch.H. McBurney, Patent USA, gore heat Abstr., 49, 1285 (1955). 5 Re 
nin, R. J. My ers,| Dise. Farad. Soc., Ne 7, 114 (1949). © T. B. Camco Hen 
C.E. Bpecaep, H. A. Poseuusenur, Kosa. xypu., 18, N24 (1956). 7 A. H. FT 
peHuunu, Coop. Ilopepxunocrubie xHMMYeCKHe COCAMHEHUA HW UX POJb B ABIECHHAX ajcopOm 
M., 1957, cTp. 206. 
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Aoruane Ankagemun nayr CCCP 
1959. Tom 125, NM 3 


PHSHYECKAA XHMHA 


A. WU. TYPbhAH ul. © CEPOBA 


jOJIMPOPPA®HYECKHE KHMHETHYECKHE TOKH, OBYCJIOBJIEHHbIE 
| SAMEJUJIEHHbIM OBPASOBAHHEM POJAHHCTbIX KOMILJIEKCOB 
HYKEJA 


(ITpedcmaeaeno axademuxom A. A. I pux6epeom 10 XII 1958) 


) C wespto pblacHeHHa TIpHposbl Tpex BOJH poOyaHUcTbIX KOMIIIeKCOB HUKeA 
luc. 1), oOHapy2KeHHBIx paHee (1), Obiula MCCeOBaHa 3aBHCHMOCTb BbICOT 
PJ T1pH Chiz+ = const (0,140 mmow/ a) or Konmentpainun KCNS (w= 1:KCNS+ 
7 KNOs), a Tak2xKe OT KOHIeHTpallwH HUuKeIA Ip Ccns- = const (12,6 mmom/m) 
tuc. 2 u TaOn. 1). XapaxrepucTuka Kalusuapa: 

| mt” = 1,81 mr’ cex ?(t = 2,4 cek). 

| Visyuenve BuIMAHMA BbICOTHI pesepByapa CO PTYTbIO Ha BeMYMHbI Npesedb- 
IX TOKOB Tl0Ka3asio, uTO dp H Li, (puc. 1)—KuHeTMYecKHe TOKH, a ig 

uc. 1) — ~nddy3nouHpli TOK. 
Ha ocuopanun padorpi (7), B KOTOpOH ompeyeseHbl KOHCTaHTbI HecTOMKOCTH 
MIAHUCTbIX KOMIIJICKCOB HUKeJIA, MOKHO [OKa3aTb, 4TO B HCCJIeJOBaHHOM 
TepBasle KOHIeHTpanuh KCNS B auddy3un K 3/IeKTpOy B OCHOBHOM yua- 
MBYIOT TOJbKO HOHE! Ni®* u [NiCNS]*. 

IIpumem cuelyiouive CXeMbI SJICKTPORHbIX MpOleccoB, ONpeeAIOWMX Npe- 
\JIbHbIe TOKU: 

Il€pBOU BOJIHb! 


i 


% 
OW 
Nps e (1) 
4 + k 
INiCNS]' +CNS” —*= [Ni(CNS),] 
we 
INICNS]* 


ges 
Cyen 
| Pes ee (2) 


| a8 BOCcCT. 
| {[NiGNSIit areas 


i} ye 
i ke 
i {NiCNSI" 


| reppoli ++ BTopoH + TpeTbeli BOTH 


| : Q+ Bocer. 
i Not ee yeh 


Ss 


(3) 


CT. 
inicnsl* 2 (NICNSIY 
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OcraBuM Tl0Ka OTKPbITbIM BONpoc O TOM, KaKOM MOH BOCCTaHaBJMBae 
pH MOTeHIMaax TepBoli BOTH. ITO MoxeT OpITbh JIHGO 4acTHI 
Ni(CNS),, #60, Ha OcHOBaHHM (*), KOMIIeKC aHHOHHOFO THM, NOY yalolMuy 
B pesyuIbTaTe OYeHb OvicTpoli peakruu Mexyy Ni (CNS), u CNS”. 

B coorpercTsud co cxemoi (*) oOmlad BbICOTa BOJIHbI 7g JOKHA ompel 
JATBCA CKOpOCTHIO AudpysHu, YTO HM HaOsIOJaOcb Ha OMbiTe. | 

Jina HaxoxXXeHWA ypaBHeHHH, OLMCbIBaIOULMX 3aBHCHMOCTb ares” | 
TOKOB ip HM Lig or Cong-, BOCHOMb3yeMCA CHayala NpHOMWKeHHOH Teop 
Bpauuku — Busuepa (*,°). Cormacno stolt Teopuu, yuuTbipaa cxemy (1), Mox 
TIOJLYYHTb 


k 
— (ig — hy Cyy) + pakrCy ig 
Lene OR ay RC aia Le Big aaa B 


s c c 
sah. Ss (fe k ky Cy 
- Res a@ pekeCy ( - + yy 1K:) + PikiCy 


kg u ke — KOHCTaHTb! AuddPy3sHoHHOTO ToKa coorBeTcTBeHHo Ni?* wu [NiCNS# 
Cm — KOHUeHTparua mpocreix voHos Ni** nmpw KoHWeHTpalua poyaHuja (| 
a= nFq - 10° (¢ —cpequsaa nosey 
HOCTb PTYTHOH Kamu); ky u keg 
KOHCTaHTbl CKOpOocTeH peakUui 
cxemy 1); u, H Us— TOJILIMHbI COOTBE 
CTBYIOUIHX PCaKILHOHHBIX CJIOCB; K,, 
KOHcTaHta wHectTolikocru [NiCNS 
| Bplpaxkenwe vid KMHeTHYeCKG 
TOKa Lig HaXOAHTCH u3 ypaBHe 
(4), ecm mpHHATb ks, S>k;, Ry Ske 
Rg o> Ry: 


ke ; 
an (iy aa e k,Cm) + pikiCyig f 


_— 


ea pe i 
Ss 

ae + pikiCy 

ks BbluvCIaach 43 ig B IMKNG 


a k, —rpaduyeckum MeTOJOM, oc’ 
BaHHbIM Ha ypaBHeHHu 


ig a RCM cat 
Puc. 1. Tlonaporpamma Ni?+ na cboue eee hes 0 1 
7,84-10-> M KCNS + 1 M KNOs (Re Ms). CMNG Ree Cc 


KOTOPOe MOXKHO MOJYYHTb U3 ypaBHeHUli 


ig = ksCm + k-Cmx; 


Cu = Cu + Cox; | 
Cu Cx | 
Kki= Gages 


; 4| . 
Ha puc. 3 BuHO, 4TO 34BMCHMOCTb ig OT Kacy Wuehwas, kak 970 ¢) 
1 X 


) 


AyeT u3 ypapHenui (6). KocBenHo sTo noxTBep»KqaeT mpapumbHocTb natin) 


HBIX B (”) KOHCTaHT HecTOMKOcTH. OKcTpanomauua Mpsamoii K oo nt 
1 X 

0 

k-eCm. Tlomyuunoch kp > ks (Dinicns}+ > D niet), TO OObaCHAeT poct igc y| 

aimuenuem Cx (puc. 2). 
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I san yk, = 0,23 cm - cex (mon / a)?  psks = 1,3 cm - cex? (mon/n) 4, 
bl HalllJIM Xopollee COBNMaeHve MeXKAY ig sw U Lik euw (ypaBHenua (4) u (5)) 
COOTBETCTBYIONIMMH SKCIePHMeHTAaJIbHbIMM 3HaYeHHAMN (CM. plc. 2; KpHBBIe 
POTBETCTBYIOT OMbITHDIM JaH- 

}IM, TOUKH—BbIuNcneHHDM). /@ 
Hatiyenuple c momompo Jer 
jpapHenusa Bu3suepa (°) (npuun- 
famicb = Dinicns}+ = Dyicns),) 46 
JOHCTAHTbI CkKOpocTelt peakinn 
jouly4uJIMCb: Ru O,0-11 07 | Mp 
PK + (Mon/ a)? u ky = 3,8-10? 
PK *(Mom/J)*. Kak BuguM, g2 
JOHCTaHTa CKOpocTu Mpvicoesu- | 


fo 6osbule KOHCTAaHTbI CKOpocTH 5 ae i 2 £5 mmonfn 


)pucoeuHeHuA uoHa CNS” xk 


Puc. 2. 3aBucuMocTb KMHeTHYeCKUX HM LubdysHoHHOorG 


; TOKOB OT KO 
SaBucuMocTb Mexy ip u : aplg teta NLo rhen 


MOXKHO OJyuHTb u3 (4), (7), (8) u (9): 


Cx 
CC + Kh 


Ki 
- Cy+Ki 


Cia eae Ea aes Eee ee 
| ci mel ile eek Lo Wet Ni c 
as Boa Gea a SpaRee. G a pakiKa) + wakaCy 


, mepexoga K Lin (Ry >> Rs, kg > he W Ry > hy): 
| Ky Re ; Cy 
yk + (Ge thx) bea 


ky 
Pa pikiCy 


k 
pakiCyh st (= + pakrCy) k 


Cm, (10) 


vikiCyk, 


ees Goa: (11) 


V3 ypapuenui (10) wu (11) npn Cx =const caeqyeT mponopiHoHaJIbHOCTb 
MexKLy KHHeTHYeCKHM TOKOM uv Ch, 4TO H HaGwtOaoch Ha ombiTe. Baw pac- 
Ruutaupl (iz /Ch)reop =2,04 wa (MMom / m1)! 4 (Din / Ch)reop = 3,88 pa(MMon/m)~?, 
KOTOpble OYCHb XOPOO corsacyloTCA C OMbITHDIMH aHHbIMM (TaOu. 1). Dro 
pile pa3 CBHJeTeLCTBYe€T O MPaBHJIbHOCTH TeOpeTHYeCKHX I1peNOCHIOK, 


| 
i 


4 Take IpaBMJIbHOCTH MOJyYeHHbIX KOHCTaHT ky u kg. 


Ta6muna 4 
3aBUCHMOCTb MpeebHOTO TOKa NepBOl BOJHBI (i), MepBOl + BTOpOh BOJIH 
(Li,) u oOmeH Bomb! ((,) HMKeaA OT KOHWeHTpauMH MeTaana. KonweHx- 

Tpayua KCNS 12,7 mmou/a, h=59 cm 


lp tf; 
Cyy2+> ‘ Cue ; Li , 
mona |B ua viii aie ae ct oan) 
(mmos/s1)~ ua (MMOJI/J) eat 
| : 
| 0,140 0,36 2,01 0,55 3,93 0,67 4,79 
0,264 0,72 2,73 45.09 4,13 1,22 4,62 
| 1,18 2,99 2,54 4,60 3,90 5,24 4,44 
| 2,00 4,95 2,47 7,94 3,97 9,10 4,59 
{ 
CpenH. | | 2,08 | | 3,98 | | 4,60 
Kpome npu6smKeHHoli TeopH, MbI BOCIIOJIL3OBaICh Take (IIPHMeHUTEedIb- 
HO K cxeme (2)) Eoee TouHbIM ypaBHeHvem Koyrteuxoro (°) Aun ciryuad pas- 
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| 597 


é 


JIMYHEIX KoORpulueHToB Auppy3snn. Yuntbipai OHOBpeMeHHy10 qubpys 
[NiCNS]*, Mp! BBem B ypaBHenne Koyrellkoro ucnpaBsenuble 3HayeHHA Lip HI 


Se = Din —R,Cmx3 (1 
ig = ig — k,Cmx. (1s 
Tlocue HecoxKHBIX mpeoOpasoBanuli ypaBHeuwio KoyrTemkoro (°) MOH 
ipHaTb BUY: | 
i Da kyl 1 
pribactd OE Salen 287 y/ “ecu DCx; (14 


D—cpenuuh Koodpduljnent Auddpysun. 


sin 


10 Nf 12 13 14 Wlmonayt 5 10 cm? cek map 
Patt : WW OF 
K+ ly 
Puc. 3. Onpegenenuve kouctTaHtsl quppy3su- Puc. 4. Ycranopmenue npuposnl KHHETHYCCKOPS 
oHHoro ToKa [NiCNS]+ TOKa C MOMOUbIO ypaBHeHua KoyTemkored 


U3 puce. 4 caeqyer, uTo ypaBHenue (14) xopomlo cormacyerca c skcnepumer} 
TaJIbHbIMH Ppe3yJIbTaTaMH, T. e€. Oomee TOUHAH TeOpHA Tak?Ke NOATBepxKae’ 
TipeIOX%KeHHbIN MeXaHH3M BOSHHKHOBeHHA BTOPOH KHHeTHYeCKOH BOUHEI. Vi 
(14) HaligqeHo k; = 0,9-10? cex- (mon/n-), 7. e. mpuMepHo B 4 pa3a MeHDIZiMl 
MNpHOMMKeHHOTO 3HaYeHHA, YTO CorlacyeTcA Cc BbIBOJamu (’), MOyYeHHEIMH 
mpaBya, WA OMHAKOBIX KOSpPPuuneHTOB Auddy3snu. TlonpasKa ByyescKo 
(*) K ypaBHenuto Busnepa npuOnuxaer pesybTaT K TOUHOMY 3Ha4eHHtO. 

K coxkasleHHi0, MbI He CMOFIH BOCNOb30BaTbCA ypaBHenuem Koyteukor 
(°) na cxempt (1), a Takxxe ypaBHeHuem Koyrenxoro (1°) auist ycraHOBeHHA TIpH) 
POMbl BOCCTAHaBJIMBaIOUNMXCA YACTHI H3-3a HEBOSMOXKHOCTH YUeCTb OAHOBPeMeH | 
Hyto WupysHio OHOrO M3 MpPOMeKYTOYHBIX BeILeCTB peaKIIHH. 


Kuumnesckwit rocyapcTBeHHblit Iloctynuso 
yHuBepcuTer 6 XII 1958 


QUTHPOBAHHASA JIMNTEPATYPA 


PbaAH, KOX, 31, 2423 (1957), ? S. Fronaeus, ActaChem. Scand.} 
A. H. Opymxun, fF. M. O2opuauosnuya, JAH, 80, 907 (1951): 
di¢ka, K. Wiesner, Coll. Czechoslov. Chem. Commun., 12, 138 (1947)| 
esner, Chem. Listy, 41, 6 (1947) ®J. Koutecky, C6opH. uexoca. xumJ 
857 (1954). 7 J. Koutecky, COopn. sexoca. xum. pa6or, 18, 597 (1953)4 
Ml. Lenaxet, Hossie npu6opp u meron B anekTpoxumun, WJI, 1957. %® J. Kou4 
tecky, C6opx. uexoca. xu. pa6ot, 19, 1093 (1954). J. Kouteck y, C6opH. 4e+ 
xoca. xuM. paOor, 21, 1056 (1956). 
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Horsagn Akanemuu nayr CCCP 
1959. Tom 125, Ne 3 


XHMHYECKAA TEXHOJIOTHA 


Usaen-koppecnonyent AH CCCP H. H. MJIAKCHH u P. Ul. WA®EEB 


K BONPOCY 0 MEXAHH3ME BO3HHKHOBEHUA 
IJIEKTPOXHMHYECKON HEOJHOPOJHOCTH MOBEPXHOCTH 
CY JIb®UAHbIX MHHEPAJIOB 


({Iporekatoulue Ha MOBepXHOCTH CYyb*PHAHLIX MMHepaJiOB 3y1eKTpOxuMuye- 
/2 TIPOLeCchI OKa3bIBalOT CYWeCTBEHHOe BIMAHHe Ha MEXAHH3M B3aMMOselicTBHA 
}TalHOHHOrO peareHTa C MOBEPXHOCTbIO CYJIb*HAHbIX MUMHepasOB BO (boTa- 
HHOM MyJIbMe. QeKTPOXMMMYECKAA HEOLHOPOAHOCTh MOBepXHOCTH cysbpUuL- 
j: MHHepavios (',”), a Tak2Ke CyeCTBOBaHHe Ha MOBEPXHOCTH AHOJHBIX H KaTOI- 
f. y4aCTKOB H BbICOKHe 3Ha4eHHA pasIM4MH NOTeEHIMaOB Mey TAaKMMH yua- 
jaMH (*) CHJIbHO BIMAIOT Ha pacipeserenue *lOTaWMOHHBIX peareHTOB nO Mo- 
IXHOCTH YaCTHIL MHHepaoB. Moubl 4 MoueKyJIbI (OTaMOHHOrO peareHnta 
{43H MOBepXHOCTH MHHepalia HaXOJATCA MOL BAHAHHEM 93JIEKTPOCHJIOBBIX 
(eH, BOSHHUKaIOUIMX Ha 3IEKTPOXHMHYeECKH HEOAHOPOAHOM NOBepXHOCTH, BCEI- 


“TpayueHTa S/IeKTPOCHOBOrO MOJIA, BOSHMKalOUlerO MexKy aHOAHbIMH H 
jQAHBIMH y4acTKaMH MOBepXHOCTH. 
\MukpopayquorpaduyeckuMu cCleqOBaHHAMH XapakTepa pacmpesenenusn 
iToreHatTa C pawwoakTMBHbIM H380TONOM S** no NOBepXHOCTH CYyJb*UAHbIX MH- 
5asIOB YCTaHOBJIeHO HajIHuMe HepaBHOMepHOro XapakTepa paciipefeteHua 
biuuBo 3akpenmseHHoro KCaHTOreHaTa Ha MOBepXHOCTH MHOFUX CyJbPHHBIX 
wepanos (*,°). 
WHapsany c cyllecTBOBaHHeM 3JICKTPOXHMHYeCKOH HeOMHOPOHOCTH, BO3HH- 
}oujeli BCeCTBHe HEOMMHAKOBOrO XHMHUYeCKOTO COCTaBa HM pa3JIHYHA CTPyK- 
,|bl, HAMM yCTaHOBJIeHa TaK3Ke€ BO3MOXKHOCTb OOpa3s0BaHHA Ha NOBepXHOCTH 
(CTKOB C pa3JIMUHbIMM NOTeHWMalaMH 3a cyeT OCOOeHHOCTeH acopOunH Ha 
‘BQ(UAHIX MHHEepalax. 
Hexoroppimu ucciezoBateamu (°,’) OTMe4¥eHO MOBbILMeHHe KOHIeHTpalHu 
AWMOHHOFO peareHTa, B YaCTHOCTH KCaHTOreHatTa, B Tpexa3HOM KOHTaKTe 
[Publ MaHepasia C My3bIpbKOM Bosflyxa. 
‘Hamu uccieqoBpaHua paclipeseseHua aHOHbIX WH KaTOJHbIX yuaCTKOB, NO 
flommKe aHOyHOl HM KaTOAHO NOMApHsalHu (8), MO3BOIMIM OOHApyXUTb HeKO- 
ible 3AKOHOMePHOCTH B paciiosO%KeHHH TaKHX y4acTKOB Ha MOBepXHOCTH 
IDPH AHEIX MHHepaoB. KatTowHad nouapusallua mpoBpogusacb B 0,01 N pac- 
hpe CepHOKHCIION MeZU, a aHOJ{Had NOWApMsalUA NpoBoAMach — AA rase- 
jap 0,1 N pacrsope Hogucroro Kalua, JWId MMpWTa WH XabKONMpHTa 
D,1 NV pacrsope 2xeesocuHepofucToro§ Kalua. PexuM nojApHsalluy 
axKOM culyyae yCTaHaBJIMBaJICA ONbITHBIM ITyTeM. 
(Ha ocHoBaHun NosyueHHbIX pesy/bTaTOB OOHapy2KeHa TeHeHUMA KOHMeHT- 
\OBAHHA KaTOJHbIX YUACTKOB BOJIM3H BBICTYMatOUlMxX YacTel, a AHOAHEIX — 
fice MeHee JIOCTYHHBIX YYaCTKOB MOBEPXHOCTH CYyIbPUAHEIX MuHepasoB. Ha 
. | npuBeyena THMMYHad MuKpooTOrpapud pacnoOxKeHHA KATOMHBIX yuacr- 
| Ha noBepxHocTH raeHuta. AHMOHBI KCaHToreHaTa KOHIeHTpHpy!oTca 
OHaX AHOJHIX Y4aCTKOB M MpaKTHYeCKM OTCYTCTBYIOT B 30HAX KaTO/IHbIX 
| CTKOB. 
\J]na npopepKu TeHAeCHIMM KOHWeHTPMpOBaHUA KCaHTOreHaTa B SOHaX aHOD- 
K yuacTKOB HaMM IIpHMeHeH M3BeCTHbIM B MCCMeMOBAHUAX KOPPOSHU MeTaI- 
W CiaBOB MeTO HaHeceHua WapamuH Ha MoBepxHocTu OOpasuos. Ha pa- 
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quorpaMMe, IpHBefeHHoli Ha puc. 3 a, MoKasaHO KOHIeHTPUpoBaHnHe B OOM 
llapamuubl KcaHTorenata, MeyeHHoro S**, KaToqHaa Nonapusalua cybpuy 
MuHepasia C apanuHOH Ha MOBeEPXHOCTH NOKa3asa OTCYTCTBHE KaTOJHbIX YU 
KOB B OG/acTH Wapanuupl (puc. 3 6). | 

Kpome Toro, ycTaHOBsIeHO HavlMuMe KaTOMHOTO yuacTKa MOM My3blpe 
BO3LYXa, IpHOMMXKeHHOFO K NOBEPXHOCTH CyJIb—UAHOrO MMHEepasia Ha paccy 
Hue oKoO 0,5 MM. Ilysbipek Bo3qyxa U Wind) NMpHTa HaxO{MJINCb B Ted 
1 uaca B 0,001% pacrBope 6yTHOBOrO KCaHTOreHaTa KaJIMA C pan 
usoronom S*°. PaqworpamMa, MIpHBeseHHad Ha Puc. 2, NOKasbiBaeT YMeHbIIE 
KOJIMUCCTBA 3aKPeMJICHHOTO KCaHTOFeHaTa B 30HE, PaCclOJIOKeHHOM NO Ny3Hi 
KOM BO3,yxa. | 

TIpopeqenHbie MCCeLOBaHMA MOKAaSbIBAaIOT SHAYHTebHOe BMAHHE acd 
IIMOHHbIX IIPOWeCCOB Ha BO3HHKHOBeEHHE 3JIeKTPOXMMMYECKOH HeOAHOpOHas 
MW Ha 3akpellieHue MH pacipefemenne PIOTANHOHHBIX peareHTOB MO NOBeEpXHG| 


CYJIbDUAHEIX MHHepaJOB. | 

@Musuueckad alcopO6uMA MpoTeKaeT 3HaYHTeIbHO ObicTpee, YeEM XeMOCC 
ua (°), mpHuem Ha Goulee JOCTYNHBIX YaCTAX NOBEPXHOCTH MHHEpasa KOHY 
BO (pu3H4eCKH alcopOHpoBaHHOrO BellecTBa OobUle, YEM B MeHee JOCTyMI 
yuacrKax mopepxHocTu. Heoqunakopad TOJMMHa afCOpOWMOHHOM MWIeHKH | 
3aeT pasIHUHy!IO TPyHOCTb MpoOxOxKJeHHA MOHOB uYepes TpaHHlly TBeP 
TeJIO — XKHAKOCTb; 3a CueT STOO CO3JaeTCA pa3sIM¥YHe MOTeHIUMAaJIOB Me 
MeHee H Oomee ROCTYNHBIMH yUacTKaMM MOBepXHOCTH MHHepasa. B Oowee 
CTYMHbIX yY¥aCTKaX CO3JaeTCH 30HA KATOJHBIX YUACTKOB BCJIeCACTBHE CHHKeP 
oOulero NOTeHWMaa MOBeEPXHOCTH, YTO OOHapyXHBaeTcA MpH MOMOMWM KaTOR, 
NOMAPH3alHH MOBepXHOCTH MHHepawa. 

IIpopeqenue Wapanuubl HapyliaeT acopOWHOHHy!0 MWIeHKY Ha MOBepxHOl 
MHHepasia, CO31aBad Mp 9TOM B MeCTe HaHeCeHHOH WapalMubl AHOAHbIM yuact 
Tle KOHIeHTPpHpyercA KCaHTOreHaT C palHOaKTHBHbIM usoTOOM S*°*. Tlox 
3bIDbKOM BO3Lyxa OOpasyercaA 30Ha KaTOMHOrTO yuacTKa B pesysbTaTe Audpyy 
MOJIeKYJI BO3yXa Yepes PpaHuy ra3 — RHAKOCTh, a TakxKe BCIeEACTBHE 
YTO IIy3bIPeK BO3LyxXa B pacTBOpe PAa OPpraHHyecKHX BeleCTB HMMeeT OTPH 
TeIbHBIH 3apay (1°). Mogqo6ubie aycopOuHOHHble ABJIGHHA MOFyT BbISBaTb MO 
INe€HHe KOHIeHTpallduH KCaHTOreHaTa B 30HE Tpextpa3HOro KOHTaKTa BCJeACTy 
H3MeHCHHA AaCOPOWMOHHbIX MpoleccoB Ha yuacTKaxX NOBepXHOCTH MHHepa) 
NO], BIMAHHEM FrasOBOH (asbl MysbIpbKa BO3Lyxa. 

TakuM O6pa30M, yCTaHOBJIeHHOe BJIHAHHe afCOPOWHOHHBIX Mporeccos, 
B MepBy!0 Ovepedb PU3H4eECKOH aCcOpOUMH Ha H3MeHeHHe MOTeHIMaa wee 
Pa3sJIMYHBIMH =yyaCTKaMH MOBeEPXHOCTH CYJIbC(UAHEIX MUHHEePaJIOB, BbISbIB! 
JONOMHHTEbHOC BOSHHKHOBEHHE SJICKTPOXHMMHYECKON HeOHOPOAHOCTH MOBe} 
HOCTH CyJIb@UAHOrO MHHepada, KOTOPOe B 3HAYHTeJIbHOM CTeNeHH BJIMAeT 
pacnpegeneHue POTAMMOHHBIX PeareHTOB MO MOBEPXHOCTH MHHepaJoB (uc! 
IMOHHOM MYJIbIIbI. 


Wuctutyt ropHoro sea Tlocrynuao | 
Akajemuu Hayk CCCP 24 XII 1958 | 


UMTHPOBAHHAS JIMNTEPATYPA 


1Y.H.Iaaxcun, P. Il. Wagees, JAH, 118, M 3 (1958). 2. H. Mag 
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Puc. 1. Muxpocororpapusa katToz- Puc. 2. @ororpawux waa nuputa, 


HBIX YyYaCTKOB Ha MOBEpXHOCTH rave- o6pa6oranHoro 0,001% pactBopom 6yTH- 
JoBoro KCaHTOreHaTa KaJIMA, MeYeHHOrO 


Huta. 210 
S35, Haj] KOTOPbIM HaXOMWJICA My3bipeK 
BO3qyxXa 


Puc. 3. @ — MukpopagMorpaMMa YacTHLbl rasleHuTa C WapalMHOH, OOpadoTaHHoi 

0,001% pacrsopom 6yTumoBoro KCaHTOreHaTa KaJIHA C palMOaKTHBHbIM H30TONOM 

S35; 30 ; 6 — MuKpocbotorpaduA KaTOMHbIX yYaCTKOB Ha MOBepXHOCTH raseHHTa 
B OONacTH WapanuHbl. 210X 


| TAH, 1. 125, Ne 3, Tlnaxcun, Mlapees 


Hoknmage Akayemunu nayx CCCP 
1959. Tom 125, Ni 3 


TEOJOLH A 


r. A. BEQEPHHKOBA 


1 AWSEPEHIMPOBAHHbIN TPANNMOBbIM MACCHB MAXYHCKHX 
NOPOrOB HA p. AHTAPE 


(IT pedcmaseaeno axademuxom B. C. Co6onesoim 6 X 1958) 


» Uanyyckui Tpannospii MaccuB, pacnomoxKeHHplli Ha p. Anrape, ABHICa IpH- 
JOAHEIM OOpasoBaHHeM, YOOHbIM vid cTpouTembeTBa BpatcKol rusposiekTpo- 
jraHiiMu. Copmectuo c M. K. Casuuckxo, P. P. Tuczenb u ap. aBrop mpososua 
CCJIeOBaHHA ZTOTO MaCCHBa B TeYeHHe MoOeBbIxX Ce30HOB 1954 u 1955 rr. IIpo- 
SeleHHbIe OypoBble paoorTel aH MaTepMasbl, KOTOPbIe B pesybTaTe Nerporpa- 
j}MuecKOH OOpaOOTKH NOSBOJIMIM BbIZeIHTb HECKOJIbKO THNOB NOpOL, HM M0-HOBOMY 
(peCTaBHTb CTpOeHHe H COCTAaB STOFO MACCHBA, a TaK?Ke MepecMOTpeTb MpexkHHE 
peacraBseHua O HeM. O Tpanmax B palione IlazyHcKux Moporos uMeeTcA pA 
jador (2-° u Ap.), aBTOpbI KOTOPbIX He MpHaBasu 3HAaYeHHA KCeHOMMTAaM, accu- 
jusauun u Auddepenuuannn. 

1 Vlanyuckui Tpannospli mMaccuB, uu cH (MomHOcTbIO OT 40 zo 200 M), 
JasleraeT B CHJIypHicKHX MecuaHO-rIMHuCTHIX Nopogsax. I]nocKocTb conpHKoc- 
J OBCHHA HX BOJIHHCTaA, UTO CBA3AHO HE CO CKaq¥yaTOCTbIO WIM NepBHYHOH BOJI- 
“UCTOCTbIO, CBOHCTBCEHHOH HEKOTOPbIM OCaJOUHBIM MopofsaM, a ckKopee c «Bejle- 
fuemM», BepHee, ACCHMHJIALMeH, NocieqHHX Tpannamu. Ormeyeno norpykeHHe 
dujla Ha 3alaj-cepepo-3anay, uTO cooTBercTByeT OOuleMy HaksoHy (B 5—10°) 
i WOKHECHJIYPHUCKHX NOPOL, H BbIKJIMHMBaHHe ero Ha CeBepo-BOCcTOK. Becb Mac- 
{4B B IeIOM HMeeT NOMOCUaTOe CTPOCHHe C MHOFOYHCJICHHbIMH JIHH3aMH. ITO 
‘TpoeHne coveTaeTCA CO CJIOMCTOH CTPpyKTYpOH OCaOUHbIX BMelaIOWMX NOpos. 
G OfHOM mHcTe HaOOfaeTCA pe3KO CeKylllee OTHOMMEHHE TpannoB C BMeLLaroulH- 
‘1M MopoflaMu, MpescraBarlollee Mepexoy Cua 43 OHOFO TOpH3OHTa B Apyrou. 
| Bmewtarouumu nopoyzamu IlafyucKoro cuvia ABJIAIOTCA MeCuaHHKH HU aJieB- 
HOMMTHI CHypulickoro Bospacta. 

Bpatcxuit ropusout (S%) mpescTaBleH KpacHOlBerHon Towel KpacHo-Oypbix 


epresHCTHIX TMH C MpOCciOAMH HM JIMH3OBHJHbIMH CKOMNJICHHAMH MepreJIHc- 
joro M u3BecTKoBucToro mecuanHka (100 M). 
MampipcKuit ropH30HT (S‘), pa3qeleHHbIM Ha TpH CepHu: 

| 1. Beanie u cepbie uHTelCKHe KBaplleBble NeCuaHHKH, MesKO- HW CpefHesep- 
smuctpie (40 M). 

| 2. Cepo-sIHOBbIe H OypoBaTO-cepble Me/IKOSePHUCTHIe TeCuaHHKH C H3- 
hecTKOBO-T'JIMHHCTBIM I€MeHTOM, C MPOCMOAMH PbIXJIbIX MeC¥aHHKOB u OypbIx 
bouH (15 o). 

3, 3eneHbie H 3e1eHO-Cepble KBaPLeBble H KBapPIleBO-FIMHUCTHIe M CJIIOQMCTHIe 
jecuaHuku (40 M). 

Bce ocaqouHble NOposbl B OCHOBHOM MpefCTaBJeHbI yrIOBaTbIMH WIM OKPyr- 
‘bIMM 3epHaMH KBapua pa3smepom oT 0,03 Jo 0,3 MM B MecuaHHKax H OT 0,03 qo 
),06 MM B ayleBpomMTax C MIPpHMeCbIO CBE%KeTO MUKPOKJIMHA, UelllyeK CJHOTbI, 
(opuTa uM 3epeH KapOonata. M3 akWeccCOpHbIX MMHepasOB MpHCyTCTByIOT alla 
‘AT, IWMPKOH, rpavaT, ccbeH HW PyAHble MHHepalIbl. 

Tlecuano-riMHUcTble MOPOsb! Ha KOHTakTe C 2Madas0M MpeTepMeBaloT H3Me- 
jenud. B necuaHuke 3epHa KBapla yTpauMBaloT O6/IOMO4H 10 dopmy, B Mpome- 
KYTKaX M@XKLY HAMM MOABMAeTCA KaJIHeBbIH NOEBOH WMaT C KpucTaorpadu- 
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yYeCKHMH (POpMaMH, a YeLlyliku COAL MpHoOpetaoT OpHeHTUpOBKy. CrpykTy] 
H3 IIC€aMHTOBOH MepexouHT B rpanoOMacTHYeCKy!0, a MeCTaMH B MUKpoOJenuyt 
OnacTuyeckyio. B MpHKOHTaKTOBbIX YaCTAX MMeIOT MeCTO OpOroBHKOBaHHE 
HM (ebAWIMAaTH3HpOBaHHble MecuaHHuka. 

TlanyHckwii MaccHB CylaraeTcs CJIeyIOULMMH pasHOBHHOcTAMH: 1) Josep 
TOBbIH 1Ma0a3 B Bue OTOPOUKH (fo 40 cm); 2) nerMaTonyHbIe ra66poquabass | 
jMa0a3-nermatTuTbl (0 50 M) B BepxHel YacTH MaccuBa; 3) NpH3MaTHYeCKH-OPUTEp 
Bble [Ma0asbl, Cllararoulve cpeqHio1o yacTb (40 30 M); 4) noKusmoocduToBpIe } 
TAKCHTOOMUTOBHIe AMaOasbl, CMararOulHe HHAHIOIO YaCTh (10 80 M) H ONATH osepyyy 
TOBbIC juadasbl (40 40 cm). ie 


m Nobp 


10 TAI 54 is 
if, = SS 


124/54 . 7 
IMOV2G s4 ae eee. 
124/54 rr ra 


G0 | 134/54 
155/54 


: / 


HO} 155/86 ——i—______{ __ 


\ 


0 0 0 30 0 0 0 0 @ 0 20 0 0 0 0 % 
-f ==—2 Fo 4 ma 5 


Puc. 1. uarpammMa kouMuecTBeHHO-MHHepasioruyeckoro coctaBa. / — muaaruo- 

K1a3;_ 2 — nupokcen; 3 — omuBuH; 4 — mukponermaTuT; 5 — MmaruetuTt. J — 

NerMaTouyuble radOpo-AnaOa3bl H Wua6a3-nermatTuTsl; // — TpaxuTou_Hble jua- 

6asp1; /// — npusmatuuecku-odutosbie Auadasbl, /V — noikunoopuTosbie u 
TAKCHTOOUTOBbIe 1HaOa3bl 


B BepXHeM FOpH30HTe COJepXKaTCA JIMH3bI H MOJOChI TPaXHTOHAHOTO jMaba3a 
(MOUIHOCTHIO WO 5 M HM WIMHOIO Wo 15M), a TakKxKe KCeHOJMTHI (OT HECKOMDKUX| 
J€CATKOB CaHTHMeTpoB JO 3 M B MoMmepeyHnKe) NecuaHuka Cc o6pa30BaHHbIMH| 
3a CueT Hero THOPHAHBIMM NoposaMu, OM3KHMM M10 CBOeMy CcoOcTaBy K AMOpHTaM| 
HM Me€CTaMH MepeXOAAWMMH B TpaxHTOHAHbIe WHada3spl. KceHomurTsl wads Marr: 
CAH, KaK [paBHJIO, TOJIbKO B BEPXHEM TOPHS3OHTe HM PachlOlaraiorcd B BHe mpe-| 
PbIBHCTOH MOJIOCHI. 

Y mMpoKceHa OT HMKHUX K BEPXHAM TOPH30HTaM 3HayueHue 2V yBenMunBaer- 
ca or +42 no +60°, Ng or 1,712 qo 1,739 u N, or 1,684 no 1,706, pwuem yBevu- |} 
UMBaeTCA COfepKanve *Kesesa U KaJIbILMA MW YMeHbllaeTcA coseprxKaHHe MarHua, 
4TO COOTBeTCTByeT KOMeOaHHAM Enyg yo HO Fsyg—s4. Y onuBuHa 2V ymMenputaer- 
cx or 76 jo 60°, Ng or 1,762 no 1,792 u N p OT 1,721 no 1,748, uro coorsercrByet 
V3MeHEHHAM Fag, 76. [lnaruokia3bl B BepXHeli wacTH MaccuBa ropa3yq0 Gosee 
KHCJIbIe, YEM B HMWKHeM, MU M3MeHAIOTCA B Mpeflemax Atigg go. 
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Anais Tloka3biBaeT, uTO B MaCcHBe He HaGslosaetca 3A4KOHOMEPHOrO 43- 
Hen KOJIMYeCTBa MuHepaJIOB M0 ropusoHTaM. TouIbKO KBapla H MUkporlermaTuta 
‘EPXHEM TOPHSOHTE 3HAUHTebHO OoubIe, YEM B HWKHEM (puc. 1). 

ee (eckud cocras (Ta61. 1) mopox IlanyucKkoro cua U3MeHAeTCA B CBASH 


pid Hue BepxXHero H HHKHEFO KOHTAKTOB (qos1epuTOB) MW aCCHMUJIAWMOHHbIX 
/ITECCOB. 


Ta6Omaunma 1 


Xumuuecku cocraB mopoy Tagyuckux moporos 


st a a s c=) = 
BS ie) Ned re) Ne) 1 Ne) 3 
r: 19 2 Ss = vy eS = = = 
StOHEHT ~~ 1D = ot N oS co a) KR 
|| -_ _— | ~ = wo = 7. = 
or ,O oO 1 .O1 c-] Ol 01 ao] 
Sa S a cB 4 Ss a a a 


m, | 3,62 | 3.54] 4,52] 6,62] 2,95 5,28. | 3.53 
eO | 10,68! 11,78 | 10,00] 9.53} 9.40 | 12:80] 947] 3798] 815] 9.1 
Me | 6,47| 5,87 | 6,72| 4,24] 4.97 | 6,02] 4.411 7.031 4,2 | 4,4 
MnO | 0,20] 0,27| 0:14] 0/20] 0:19 | 0735| 0.49] 01151 0,09] ner 
aO | 10,05 | 11,24 | 11,57 | 10,26 | 11,50 | 978 | 14,04] 2,241 536 | 0,42 
Bs 2,45 ch 2,671 216012547: --8.02-| 2,474 2, 98:h2388 4.0 | 0,95 
m | 0,62! 0,48] 0,49] 0,79] 0,611 0,90| 0,74] 3,94] — | 4,24 
fo- | 0,44 | 1,20] 0,08| 0.64 | 0.34] 0,66| 0,54| 4,00] 0,40| 0,43 
fo* | 0,92| 0,60] 0,69! 0354| 0,60| 0,16] 0:65| 2707] 0,72] 0.44 
Oz EOE ican Whar, Babee POIAkudT Sil: LOMA aN EpaeRat Oe 
100,2 100,0 100,34 | 99,24 | 99,47 


Ma 99,47 


100,52 | 99,88 00.0 | 99,50 


)Iipumeuannune. Neo 175/54—pzoneput us nogxomByt cua (aHanmuTHK A. Tlonosa); 
\ 79/54 — nolikusoomuToBplit qua6as U3 Hu3a CHa (aHamuTHK HuxutTuHa); Ne 140/54 — 
B3MaTHYeCKH-O*UTOBHIN juaba3, Bblle; Ne 72/54 u Ne 122/54 — yna6a30-nermaTHT u3 
i.HeH uacTu cua (anatuTuk Tlomospa); Ne 500/55 —Tpaxurouguslt! qua6a3 43 JMH- 
s}anamuTHK JIppopa); No 4187/54 —- rm6pugvad sopoya u3 kpad KCeHOMMTa (aHaJIMTHK 
fopa); Ne 184/54 —oporopuKkoBpaHHbili mecuaHHK 3 WeHTpa KCeHONMTa (aHaJIMTHK 
Nuruna); Ne 177/54— necuannx u3 nogourpst cua; Ne 696/54 —necuaHHkK 43 KpOBJIH 


Re? (aHamuTHK JIbBoBa). 
bi 
Q 


(1B IlanyucKom maccuBe, CYA MO U3MeCHeEHHIO MHHepaJOB, B Covee BbICOKO- 
allM@X “acTAX HW MO BpeMeHH Ha MO3AHUX CTAMAX KPHCTaJIM3aWMH MarMbl 
miojlaerca oOOoraujeHve %Kele30M, a Ha KOHeYHBIX CTaqHAX — UleOuaMH. 
) 2Ke B CBOe BpeMA OblwIo MoKasaHo @MeHHepom (°), Barepom u J[upom (1°) 
13. C. Co6omespm (22). 

Mlanyucknii MaccuB MpescraBaeT COOOL OMHH 3 CJIOXHIX CHJIOB, OOpaso- 
MUIMHCA B pesybTaTe KPHCTalMMsalMOHHOK Wuddepenumallun WH accCHMMJIsI- 
; CFO MOXKHO CpaBHHBaTb Cc AylaM—xKaHCKHM (”) 4 ApyramMu MaccuBamu fky- 
(sanpumep, B BoryoOHHCKoM palioue), HMeIONIMMM pa3s/IMUHble HalpaBJeHHA 
bepeHI{MalluH MarMbl. 


q, Akyrcknh dumuar Toerynu10 
)}CuOupcKoro orfenenua AxayleMuu HayK CCCP 29 IX 1958 


| IMTUPOBAHHAA JIMTEPATYPA 
if 
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.K. Wager, W. A. Deer, Medd om Gronland, 105, N 4 (1939). 
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Jloxxann Arkagemun nayk CCCP 
1959. Tom 125, Ne 3 


M. ®. A3BEJASA 
rEOQJIOPHYUECKOE CTPOEHHE KOJIXHACKOM HA3MEHHOCTH | 


(IIpedcmaeaeno axademuxom C. H. Muponoeoim 3 XI 1958) 


OomupHan Tepputopua KowxuycKko HH38MeHHOCTH (c aOcouOTHOH OTN 
KoH 0,5—40 M), pacnojoxKeHHaa B IpHMopcKoH uacTH Tpy3nu, HHTepe 
B OTHOUWICHHM reosorMyeckoro CTpOeHHA HM HCTOPHH reoorMyeckoro pa3sBHT 

B nocmeqHve roxbl B CBA3H C NOHCKaMH UH pa3BeMKOH He*TAHbIX 3aJey 
Ha psge yyacTKoB KofxufcKOM HH3MeHHOCTH HaKOMHJIOCb MHOrO jlaH 
O TIyOHHHOM TreoOJIOrH4yecKOM CTPOeHHH STON uacTH SanaqHon Ipysun. OTK 
BONpocy HM MOCBALLeHa HaCTOAMad CTaTbA, HANHCaHHad Ha OCHOBaHHH MaTef] 
JIOB, KOTOPbIe ObIIH NOY4eHbI B Mpoecce reosorMyeckoro OOCyKHBAaAHHA 6 
BbIX paooT (pH yyactun I. M. J[pann, JI. 1. Kyyapa u I’. C. Makacapamsyy 
HW BO BpeMA MpoBeyeHHA MHOIO reosorocbeMoyHbIx padoT B 1946—1956) 
B OOpTOBbIxX YacTAX KomXHACKOM HH3MeHHOCTH (mpH yyacTun HV. M. Lyayxu; 
K. C. Maraanepugzse, P. C. [lupuxanasa u gp.)*. . 

MakcuMabHad riyOuHa OTJeJIbHBIX CKBaX%KHH, MpOOypeHHbIX B Hpeses 
KouxHCcKoH HH3MeHHOCTH, Joxozna JO 3300 Mo. 

Han6onee ApeBHAA cTpaTurpadwyeckad eHHHIa, 3aerawulad Ha ray 
Hax 1250—3205 M, mpefcTaBleHa HH2KHEMEJIOBbIMH HaCJIOCEHHAMH (MOLI[HOC 
jo 600 m): cepbIMH MepresHCTbIMH TIMHaMH HM U3BeECTHAKAaMH, OTHOCHMbIMH K 
JaHKHHY, OappeMy, allty u abOy, Ha OCHOBe BMelllalouleH ux cbayHbi**. 

M3 makpodayubl ompeyenentt Requienia ammonia Goldf., Req., sp., R 
chonella sp., Terebratula sp., Aucellina caucasica Buch.,nienia Auc. : 
sibiantzi Sok., Anisoceras sp. armatum Sow., a 13 MukpotbayHbi—Trocha mi 
sp., Giroidina sp., Ammodiscus sp., Miliolina sp., Cristelaria sp., Buliny 

i 


sp., Nodosinella sp., Nodosaria sp., Bolinopsis sp., Anomalinaex gr. Sutur 
Mjatl., Globigerina ex gr. globigerinellinoides subb., Gl. infracreta 
Glaesner., Haplophragmoides sp. 

B UanaquycKom pakoue ckBaxuHol Ne 17 Ha rmy6unax 1458—1509 m 6: 
BCKPbITbI H3BeECTHAKH HM MepresH, OoraTble BepXHeaIbOckol MaKkpodayH 
Anisoceras sp. ind ex gr. armatum Sow., Latidorsella c. latidorsata Mi: 
Puzosia cf. Planulata Sow.,— a Ha ray6uHe 2500—2590 m Opium BCKpE 
HMKHeANTCKHe H3BeECTHAKH WM MepreHCTbIe TVIOTHbIe MecuaHHKH C Mak 
dayHol: Neohibolites et gr. ewaldissimilis Stol., Pecten cf. orbicularis Sa 
Terebratula cf. biplicata (Brocchi) Sow., Rhynchonella sp. u gp. | 

JIutonoruyuecku *** antcKne OOpa3s0BaHHA BbIpaxKeHbl IIPeCHMYUIeCTBEHHO | 
JIMTOMOPQHEIMH H3BeECTHAKAMH, MeCTAMH OKpeMHeHHbIMH. B nocseqHeM ca 
KBapl| NIpeACTaBJICH TOHKOS€PHHCTbIM arperaTOM, MOYTH KpHNTOKDUCTaIAy 
ckoro cloxKeHHA. Hen3menenHaa MesIHTOM3BeCTKOBad OCHOBHas Macca mopd 


* Tlocne mpopeyzenua Gyposbix> pa6ot B wHeKoTOpoe o6obmleHHe “rayOoKux 6ypo 
MaTepHayiop mo YUenaqunu-Kynesckomy paiiony nponspoquau A. [. Jlannen, JI. 1O. Man 
uv E. K. Baxanna, al. H. Huxypazse p 1956 r. cocrapua reomormueckuli oTueT m0 Konx} 

** OnpegeneHve MakpodayHbl mpoussogun M. C. Spucrasn, a MUKpodbayHbl — 3. A. | 
Hayse. 
*** Tlerporpauueckad XapakTepHcTuKa MeJIOBbIX NOpoxh MpuBoxquTca mo MmatTepuat 
T. M, Watapuusnan, KoTopaa mponsBoguaa usyyenve Nopox nox MHKPOCKOTIOM. } 
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€p2KHT OCTATKH CHMKyJIbI ryOoK. [lonaqatorca H30OMeTpPHYHbIe 3epHa APKO-3eN1e- 
°O MlayKOHHTa M BKpalIeHHHKH MMputa. Jlerkaa (tbpakIMA COCTOHT B OCHOB- 
if M3 KP€MHUCTBIX OOJIOMKOB (90%). B Taxkelol ppakuun npeBaupyer Nupur 
%); rilayKouuta He Gonee 6%; equHuUABIMA 3ePHaMH IpejcTaBsJieHb! WUPKOH, 
HETHT-HJIBMCHHT, MlaCTHHKH MYCKOBHTa Hu Jp. 

Anb6-ceHomaHckKHe OTIOKeHHA, O6aaromMe ObuLeli MouHocTbIO Wo 500 mM, 
JaKTEPu3yloTcA MUKpodayHolt: Globigerina ex gr. infracretacea Glaesner, 
plophragmoides sp. u gp. 

Bmeujaioulad opranwueckHe OcTaTKH Tosa COKeHa U3 YepelyioulMxca 
1HO-CepbIX aJICBPHTOBbIX MepreleH uU TyPomecuaHHKOB, MeCTaMH TlayKOHHTO- 
x. Joctapuienuble c riyOunbl 2254 mM Mepremu CocTOAT H3 HeMpaBHJIbHbIX KpH- 
WIJIMUECKUX 3ePeH KaJIbIMTa, B KOTOPbIX pa3OpocaHbl MeJIKHe, XOpOo orpa- 
THbIe 3epHa MarMokKa3a (sa6payop-anpesun). 

IInorHpie necuaHuku c rayOunbt 1902 Mm cocTosT u3 3e/ICHBIX H Oa3aJIbTH- 
POrOBbIX OOMAHOK, O1eMHO-3e/IeHBIX HSOMeTPH4eCKHX 3ePeH MHpPOKCe- 

MH MWlarvokias0B. Uacro Bcrpeyarorcd 3epHa MarHeTHT-HJIbMeHHTAa, IleMeHT- 
mKaHWuecKoe cTeKIO. Taxelant ppakuuA COLepxKUT MOHOKJIMHHbIX MMpOKce- 
B 50%, 3eeHbIX H Oa3aIbTH4YeCKHX poroBbIxX OOMaHOK 35%, MarHeTHT-HJIb- 

uta 14%. Tlonayaiorca equHuuHpe 3epHa smugoT-mousHTa. CoctaB serKoli 
gx mlarvokia3sa 35%, O6I0MKOB nopoy 25% u ByKaHM4eCcKOro cTeKIa 

0. 

Hay HH2KHEMEJIOBbIMH OTJIOXKCHHAMH, OMMCAHHBIMH BbIe, 3aleraloT CJIOH- 
sI€ Cepble H3BeECTHAKM WM MecuaHHKH BepXHeMeOBOrO BO3pacTa OOLLel MOLI- 
cTbI0 550 M. 

Ha ocnope nameoHTOmOrMyuecKHX MaTepHaJIOB B NOpOse BbIACIeCHbI: HHKHAA 
CTb — aHaJlOrH TypOHa, BePpXHAA “aCTb CHHXPOHHUHa ceHOHy. CeHOHCKHe 
OH OXapakTepH30BaHbI dbayHol Inoceramus sp., Belemnitella sp. u gp. 
muKkpodayHow Globotruncana ex gr. arca (Cushm.), Gl. ex gr. lapparenti 
otz. Cytherella sp., Bulimina aff. abtusa d’Orb., Stensionina exculpta 
euss), Anomalina sp., Nodosaria sp., Textularia sp., Globotruncana ex gr. 
nica White, Ratundina ex gr. marginata (Reuss) u gp. 

TypoH MmpescTaBsieH CepbIMH TOJICTOCJIOHCTbIMH H3BeCTHAKAMH Cc Inoceramus 
¢ XapakTepHolt ia Hux mMuKpocbayHou: Globotruncana linneiana (d’Orb.), 
|. ex gr. linneiana (d’Orb.), Gl. ex gr. marginata Reuss, Globigerina ex 
. dubia Egger., Anomalina ammonoides (Reuss), Textularia sp. 

TydoreHHad nopola TypoHa NO MUKpOCKONOM MpefcTaBleHa CTeKJIOBAaTbIM 
(POM, COCTOAULMM M3 3eeHOBaTOrO OOIOMOUHOrO BYyJIKaHMyecKorO cTeksIa 
MATHAMH WJM OTPbIBOUHbIMH TOHKHMH MIpOXKUIKAMH KaJibuuta. Tarkesaa :pak- 
il CONe€PXKHT: MOHOKJIMHHBIX IIHpOKCeHOB 6%, 3eeHEIX POrOBLIX OOMAHOK 9%, 
loputa 5%, CMHMUHBIX 3ePeH WMHHeIA, HepyHbIX HeMpospayHbIx oOpa- 
Banu 7% u mp. Jlerkad (pakWMA BbIPAKeHa BYIKAaHHYeCKHM CTEKJIOM. 

B socrouHoit uacTu Jempeccun, B OKpecTHocTax c. KBaJIOHH H Jp., B paspese 
PXHerO Mesa yuacTByeT pHMepHo 120-merpoBaa Tova ByJIKaHOreHHBIX 
pO, — STO aHaJIOrM CBUTEI MTaBapH (TYpoH). 

Cenouckue con paliona KBanoHH HMeIOT MOLLHOCTh JO 250 M M B OCHOBHOM 
OXKeHbI KPHCTAaJJIMYeCKUMH M3BeCTHAKAMH, XapaKTePH3YeMbIMH CJIeYIOULMM 
cTaBoM. Taxenaa pakiua: riaykouuta 6%, Ouotruta 12%, HeompeyeseHHBIX 
ipOOHATHEIX OOpasoBaHuit Wo 70% u Ap. Jlerkand pakuwA: MeNKUX 3epeH 
sapua 6%, cBeTMbIX 3epeH MarHoKasa 8%, KapOoHaTHbIX OOpasoBaHHli Jo 
% u Up. 

Ha sBepXxHemesOBble H3BeCTHAKH HaJleraioT OpeKuveBUAHbIe H3BeCTHAKU 
oulHocTbIo Zo 40 M), B KoTOppIx BcTpeyatoTca Terebratula 4 oOuJIbHad MUKpO- 
1yHa: Cibicides pygmeus (Hantken), Gyroidina sparksi White, Eponides 
umpyi Nuttall, Puleniacoryelli White, Bulimina inflata Sequen, Globigeri- 
. bulloides d’Orb., Gaydryina retusa Cushm., Pulvinulinella culter (P. et I.), 
istelaria sp., Anomalina sp. 

Ha ocHope yKa3aHHbIX OpraHH3MOB BCIO TOMY MOXKHO MPHHATb 3a anaslorH 
TCKOTO Apyca M MaJIeOWeHOBbIX cOeB. OAHAKO OTAeNMTb Apyr OT Apyra 9TH 
605 


cTpaTurpauyeckue eLMHUIIbI 110 JAHHBIM KepHoB, Kak oTMeuaeT 3. A. imuaj 
HeET BO3MOXKHOCTH. 

Boule masleolmeHa pacnoularaloTcA Cepble M3BeCTHAKM, 3eJIeHbIe Mepr 
WM MecuaHuKH 30NeHa MowHOcTHIO Jo 150 mM. Hay 90leHOM corjacHo 3aJer. 
XaJyMCKHe IvIMHbI (MOULHOCTHIO 10 10 M), MOcMeLOBaTeIbHO MOKPbIBaeMBIe p 
HbIMH TeMHO-CepbIMH FIMHaMV MaliKOMa OOU[e€H MOLLHOCTbIO HECKOJIbKO MeTpfi 
Jlanee paspe3 mpepbiBaeTcs, BepOATHO BCeACTBHeE Pa3MbIBOB. Jlexmkalllve Bbi 
PaSHOBOSpacTHble MOPObI MpelCTaBJIeHb! PIMHAaMH, CyrIMHKaMH, necuaHHKa 
WM MeCTaMH KOHTJIOMepaTaMH; NO JIMTOJOrO-(allWaJIbHOMYy XapakTepy HU cont 
2KALMMCA B STHX OTJOMKCHHAX OPaHMYeCKUM OCTaTKAaM B Mpefesax WeHTpak 
HOH nowocb! KouwxuCKOH HH3MeHHOCTH OHM JIerKO pa3jleJIAIOTCA Ha [Be Yach 
BOCTOUHYIO HW 3alasHylo, Norpanvunad JIMHHA MexKy KOTOPbIMH TMIpoOxo) 
mpumMepHo no UanayquygcKoMy Mepuyuany. | 

B pocTounol uacru yaacrKa B KpasloHcKoM palione Hay Xa,yMOM BBIJeJ1A107 
Malikonckne cuon (S. 1.), MHoteH, 6e3 MoApaszemeHua (M0 200 m), ma0tuc (400) 
nmoHT (800 M) HW KOMXHACKaA CepHA OT KHMMePHA JO MOCTIVIMOWeHa BKJIIOUMTE 
Ho (20-450 m). B sanaquot uactu, Ha yaacTkax Mataxspa — Iloru — Kyuie 
Haji 30I[CHOBbIMH MepFeJISMH MOIIHOCTbIO B HECKOJIbKO MeTPOB 3aJleratoT 
maoTuca (n0 600 m), nouta (400 m), KuMMepua (320 M), KysubuuKa (110 1 
MecTaMM aHaslorH rypHiickux coeB (60 M) u 4ayquHcKHe cuon (100 M), BBI 
KOTOPBIX MOCTIWIMOMeHOBbIe OTMOKeHUA, S. str. (fo 80 M). 

OG6HapyxXeHHad B IVIHOMeHOBbIX HacOeHHAX palioHa MaataxBa u Kyse 
MakpodayHa MO3BOJIMJIa BBIJeIHTb 3]eCb JpeBHeeCBKCHHCKHe, KaparaHTcki 
HOBOe€BKCHHCKHe, JIPEBHeEYePHOMOPCKHe HM Apyrve OTJORKeHHA, YaCTHUHO Y. 
ONMCaHHbIe B JIHTepatype. 

B pesysIbTare reOTeKTOHHYeCKHX JIBHXKeHHU, NMpoucwieqwux B SanagzH 
[py3vv Ha MpoTsxKeHHM ee reosOrMyecKOrO pa3BHTHA HC OCOOOK CHIONH Ti 
ABMBIUMXCA MOCsIe MeJIOBOrO MepHOa MU B MOCTIJIMOWeHOBOe BPeMA, BCe OMCs 
HbI€ BbILe CJIOH CMATbI B pasHOH cTeneHH. MesOBble CIO CHIbHO JHCOWMpPO 
HbI, M€CTaMH OOpa3yioT KPYTble HU ake pa3sopBaHHble CKaKH; MeHee JHCJOLl 
POBaHbI CJIOM NaweoreHa H elle MeHee—CJIOH MMOLMeHa HU MIHOWeHa; YeTBEPTH 
HbIe COM UYTb 3aMeTHO rodpupoBaHEl. 

BceM 9THM JBHXKeHHAM 0683aH CBOMM (POPMHPOBaHHeM MMeIOWIMHCA B Ty 
OnHax KomxucKolt HH3Me€HHOCTH px KPyTbIX HW MOOrHX CTPyKTYyp, ee | 
B OCHOBHOM HalpaBuleHve C CeBepo-3anaya Ha IOro-BOCTOK, a MecTaMH — nou 
WupotHoe. Kpbiiba CTPyKTyp B Wpefelax pa3BHTHA Me3030HCKHX OTIIOxKeHiI 
MMEIOT MayeHHA MO yrvioM WO 35°, a B Mpeyelax pasBHTHA MHOLeH-IWIHOWeHOBY 
cnmoes jo 10°. UerBepruynbie oTOxKeHHA OosbIel yYacTbIO ca6o WuCTOMMpH 
BaHbl, YrOJl NaleHHA Cyl0eB He TpeBbllaeT 6°; TOKO B HEKOTOPbIX UACTAX 109 
Horo Oopta KouxufckoH HH3MeHHOCTH, KaK B OKpecTHocTsx I]Bepmarana, 44 
BePTHYHbI€ KOHTVJIOMepaTbI MayaioT MOA yriom Jo 15°, | 

V3 moz3eMHbIX CTPpyKTyp KaK HanG6oulee KpynHbIe B WeHTpaJbHoL uac} 
Kouxugckol Hu3MeHHOCTH 3a:ukcupoBaHb! UasanuycKkaa, KspasoucKxaa, K 
Jepckast, HaOaqunckaa, Konutuapckaa u Tpuroneru-[Imuopcxaa (?) = 


b 
5 


KIMHaiM. M3 cHHkiuHaleH Ha30BemM Kopatckyto, Xoprexyio u_ I[loru 
cKy10 (?). 
JIHCIOMMPOBaHHOCTb OMMCAaHHBIX BbILe COeB He OrpaHvyNBaeTCa TeppurTi 
ple, 3aHMMalolleH WeHTpadibHy10 YacTb Konxuackoli HH3MeHHOCTH. Ona ume 
MpoWouKeHve Kak Ha ceBep — B cTopoHy LlentpambHoh Merpenun, Tak u 
ior — B cropony Llentpabnot Cypun. B ceBpepHolt uacTu HanGoulee npunosH 
TOH CTpykTypok aBsaetcs Llavwickan AaHTHKJIMHAaJIb, CIOKeHHAA B IpucBOOBC 
“WaCTH aYyIeIMHOBbIMH TVIHMHaMH aJibOa HW H3BeECTHAKAMH TYPOH-ceHOoHa. B 10x 
HOH YaCTH 3aCJlyxKHBaeT BHHMAaHHA TyaHaHCKad aHTHKJIMHaJb, ClOmwKeHHAA , 
MaJIeOWeH-3OMeHOBbIX TYPOreHHEIX OOpasoBanHi. LlenTpasbHaa Merpenua mpe) 
CcTaBIAeT coOoh Be KpyNHble CHHKAMHaIH (MasaHfapa-UorcKky u JiKyMi 
CajokWJKaOHCKYI0), OCJIOXKHEHHbIe HECKOJbKUMM NOMOrMMH AaHTHKIMHAa AMI 
SaHMMalollad WeHTpalbHy!o vactb Typwu wupokas Tax Haspipaemaa Typui 
CKa CHHKJIMHAJIb OCJIOKHEHA KPYTHIMH AHTHKJIMHAIAMH JManuposoro (?) THM 
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cell, Topa-Bepexoy1u)  W3MAHWeM MOCTMHOMeCHOBBIX aHe3HTO-6a3aJIbTOB 
cen. Baunern, Hacaxupamn u p.). 

| Vitax, sca KonxugcKai HusmenHocTh, pacnomoxKennad Mexiy AGxa3cKo- 
aPpeIbCKOM CKMaquaTou monocot u AyokapcKuM xpeOToM, ABIAeTCA OObIOL 
HKJIMHOPHeH, CJIOXKCHHOH MpPeHMYUIeCTBEHHO M@JIOBbIMH HM MasleoreH-mIMoLle- 
‘BLIMM Nopofsamu. Mevwosple W NJIMOWeHOBbIe CTPyKTYPbI MepeKPbITbI MOCTMIMO- 
HOBbIM HaKOIJIeHHeM CO cpefHel MouHocTHIO 100 M. 

‘Jlanupimu rpapumetpwueckux uccneqopanuh (B. K. Banapagse, M. C. Ada- 
IMA WU Wp.), Mcelicmuyueckux HaOmogenuh ((. M. Tpanrumesuan, I. K. Taan- 
lagse, M. K. AvisenOepr u ap.) mpescraBmeHHan Bbillle TeKTOHHUeCKas 
jpakTepucTukKa TlyOMHHOrO cTpoeHua KouxufcKkolH HU3MeHHOCTH MOATBepx- 
eTCA. 

} Bo3sMoxHO, 4TO OTMeYeHHaA cBOeOOpasHaA UCJIOMMPOBAaHHOCTb culoeB, 
JaCTBYIOWMX B CTpoeHuu KomxuycKoli HY3MeHHOCTH, BbI3BaHa HaJIMuHeM Jle- 
wei Ha Cobo riyOuHe 3emHOi Kopp KouxerH x%ecTKOl Maccbl, Ha3BaHHOl 
111. Pesraprenom Puoncxo-J[3upybcKol MoA30HON (MW OHA BKJIOUeHA B COCTAB. 
}KaBKa3scKOH MosorocKaquaToH 30HbI), Bb. ©. Meddpeptom — Kpuctauinue- 
oH nautoi, a A. VW. Jbxanenuyse — rpysunckol rapidol. 


Tloctynuao 
24 1 1957 
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B. B. HBAHOB, JI. ©. BOPHCEHKO u H. B. JIASYHOB 


CKAHJHA B MHHEPAJIAX KBAPILEBbIX )KWJI HW TPEH3EHOB 
OAHOM H3 HHTPY3HH xp. MOJIOYCHOrO 


(ITpedcmaeaeno axademuxom JI. H. llep6akoesim 23 V 1958) 


IlImpoko paccesHHbIM B Noposax 3eMHOH KOpbl CKaHAMM Ha MOcMeqHUX 9 } 
aX KPHCTaJWJIM3alMH B MerMaTHTOBy!0 M MHeBMAaTOMMTO-ruApoTepMalbHy 
C€TaHI0 MOXKeT OOPAasOBbIBaTb MOBbILICHHbI€C KOHIWCHTpallMv, pasMep MH cme y 
<puka KOTOPbIX 3aBHCAT OT TeOsOro-reOXHMMYeCKHX OCOOeHHOCTeH Mec? 
pox JeHHaA. | 

BombcpaMuT-KaccHTepuToBble OOpa3s0BaHHA rpelizeHoBoro TuNa mpescr 

( 


JIAIOT B 3TOM OTHOLWICHHH HaHOOJIbLIMH HHTepec. 
CBolicTBO CKaHJHA KOHI,CEHTPpHpOBaTbCaA B MHEBMATOJIMTOBbIX MeCTOPOX 
HHAX Tpel3eHOBorO THIa OblWwIO BepBble MOKasaHO Ha MIpuMepe MecTOpox 
Hui ~PyguHpix rop (Caaucyopd, 
[lunupanpg) Tr. S6eprapyom (4) u Tao6auma 
P. Meiiepom (*), asatem B. Tompy- Coyepxxanue ScoOs B MUHepaviax * 
IUMHTOM (2), KOTOPbIMH B_ BOJIb- 
<ppamuTax M KaccCHTepHTax 9THX 


4 


' o u 
MecTOpoxKeHui OOHAPyxXKeHbI Jle- 23 eg 
CATHIC JOH MpoueHta TpexoKucn Munepaa on | eee 
ckaHua. TlopbiiieHHble cojep2Ka- $8 | FSS fu.) MAC | op 
HHA CKaHIMA B MocieqHee BpeMaA we Fie 


‘Obl oTMeyeHI JI. ©. Bopucenko 


u H. B. JIusynospim (1) aaa He- Bondpamur | 22 22. 10,05 |.0,4 a 
KOTOPBIX rpeli3eHOBbIX MecTOpox- <Kaccutepur | 28 28 |0,02 | 0,2 | 0, 
end P Unnnsamaur| 14 | 14 |0,005} 0,05 | 0, 


enw Kazaxctaua. 

B 1955 r. coepxkaHua CKaHIMA * KomuuectBeHuble cnekTpasbHble onpesit 
-ObIJIM YCTAHOBJICHbI HAMM B MHHe- HHA CKaHyua BEINOHeHD! H. B. Jlu3yHosnim. 
paulax KBapleBO-OJIOBAHHO-BOJIb- 
ppaMoBbIx 2K (rpeli3eHOBbIli THM) OAHOTO H3 rpaHUTHbIX MACCHBOB Xp. Tloneh 
Horo. Ilo reHesHcy H MHHepasloro-reOXHMHYeCKHM OCOOeHHOCTSAM 3TH OOpa30ol 
HHS HMeIOT MHOFO OOulero C MHHepaMsallMeH MecTopomyeHuA L[MHHBalby. | 

M3yyeHublit yuacToK MpHypoueH K PpaHHTHOMY MaCCHBy, KOTOPbI MpopbiBy 


/ 


HHTaMM, MecTaMH rpel3eHH3HpOBaHHbIMH. OpyyenenHe mpeycTaBsleHo KBap 
BbIMH, KBapI€BO-TONa3OBbIMH XKHJIaMH HW rpeH3eHaMH C KaCCHTEPHTOM H BO) 
ppamutom. IIpenmymiecrBeHHoe mpocTupaHue HX — CeBepo-BOCTOK 20} 
c NaweHHeM Ha CeBepo-salaq; pee pyHbIe Tesla HMeIOT CeBepo-salajHoe MI 
‘cTHpaHve 280—300° c nayeHuem Ha toro-3anaq. Jima Oombmlei vacTn KH 
pakTepHO Moworoe NayeHue Nog yriom oT 5—8 jo 38—40°. Ppanursi, BMeul 
WHE PYAHBIe MKUJIbI, PpetseHu3supoBaHbl. MOLHOCTh OKOJIOXKUJIbHIX rpelisel 
KOWIeOIeETCH OT HECKOJIbKHX CaHTHMETPOB JO HeECKOJIbKHX MeTPOB. | 

[naBHbiMi XKWIbHBIMM MMHepasiaMM ABJIAIOTCA KBapll, TOMa3, WHHHBaJIbD 
MYCKOBHT H *ltoopuT. PyHble MUHepaIbI NpeACTaBJIEHbI BOJILppamMutom, apce} 
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bal 
}PpHTOM, cipaslepHTOM, MOHOJeHUTOM M MeHee pacmpocTpaHeHHbIMA — ramenu- 
\M, IMPHTOM, XaJIbKONMPHTOM, BHCMYTHHOM, CaMOpOJHBIM BucMyTOM. IIpucyr- 
i3He CKaHJMA YCTaHOBJIeEHO B BOJIbi)paMHTe, KaCCHTepHTe HU MWMHHBaIbIUTe 
3001. pH). 

Boubdpamnur serpeyaerca riaBHEIM OOpa3oM B XKMAX BHITOHeEHHA. 
[ OTACIBHBIX CilydaaX MIPHCYTCTBMe MeJIKOBKPameHHOrO BOMbppaMuTa OTMe- 
9eTCA B OKOJIOMHUJIbHBIX rpelseHax. B xHaX BbINOJHEHUA BOIL(PaMUT OOIGHO 
@pasyerT CVIOWHbIe rHesooOpasHble CKONJICHHA pasMepoM 5 X 10 cM, a TakxKe 
WrpeyaeTca BBHe OTJCNIbHBIX KPUHCTaJ- 
)B TaOmuTYaTOH dopmpr (puc. 1). [ax- 
wie XMMHYeCKOrO aHaiv3a BObipamuta* 
Os 75,79, FeO 9,58, MnO 14,62, 


c. 1. Kpymupie kpuctanmbl Bombdpamuta Puc. 2. Kpuctaibl KaccuTeputa B 
IHTYATOH CPOpMbI M3 2%KHJIbHOTO BbINOIHeHHA KBaplUle 2KHJIbHOFO BbIMOHeHHA 


b,O; 0,21, Ta,O; 0,11, ScsO2 0,08) u nmepecuer Ha xuMuyecKylo Popmyuly 
Ka3bIBalOT, YTO TIOOHEPHTOBaA MOJIeKyJIa HECKOJIbKO MpeBaslHpyeT Hay, cep- 
PUTOBOH. CpaBHeHve pe3yJibTaTOB XMMMYeCKOrO aHaJIW3a H3yYeHHbIX HaMH 
BOJIb(PpPaMUTOB UH BOJIbcppaMuTOB 
u3 LhunHBambya JaeT OCHOBaHHe 
TOBOPHTb O CXOJCTBe HX XHMH- 
yecKOro COCTAaBa. 

Ilo aHHbIM CiekKTpadbHOrO 
aHaslu3a, BCe OOpasiibl BOVJIb- 
(ppamMutTa MoKa3sasIM MpHcyTcT- 
BHe MOBBIIICHHbIX COepxKaHHit 
ckaHaua. MunumasbHoe cojep- 
*aHHe Sc,O3; B BOJIb(ppamMuTe 
cocTaBsineT ~0,05%, a MakcH- 
MasIbHoe ~0,1%. CpeaHee co- 
jepxauue Sc,O; 0,07%. 

TlomumMo ckaHAMaA, BCce aHa- 
JIM3HpOBaHHble OOpasllbl BOJIb- 
cbpamuta cofepKasiw 3aMeTHBIe 
-onmuuectBa HHObuA (~0,2% NbeOs) u TuTaHa (qo 0,05% TiOz); B OTyebHBIX 
Opasuax Obl OOHapyxKeH TaHTaJ. 

KaccuTepHT BcTpeyaercd B XHJIbHOM BbINONHCHHH KaK B Be OT- 
@JIbHbIX XOPOIIO OOpasOBaHHBIX KPHCTaJJIOB, PasMep KOTOPBIX JocTHraeT 2 CM 
| MOMepeyHKe, TaK H B BHC CKOMNJICHHH MCKHX KPHCTAJJOB. KpuctaJibl Kac- 


Puc. 3. LlnnnBanbANT u3 3abOaHa PyAHbIX 2K 


* Ananutuk C. H. DegopuyK. 
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CHTepHTa UMeIOT OOBIYHO,KOPOTKONPUSMaTHUeCKHH TaOUTYC C XOPOMIO PasBHTBHh 


rpaHaAMu UMpamugpl (puc. 2). Uacro Bcrpeyalorca JBOMHUKH M CpOcTKH. Oxpaes 
KaCCHTepHTa JOBOJIbHO pasHOOOpasHa: Oypaa, cepaa, CBeTJIO-KOPHUHeBas | 
ap. Ilpeo6maqaior TeMHOOKpallleHHbIe TOHA. 
O6ngHO KaccHTepHT accoluupyer Cc BOb(paMHTOM HU apCeHOmMpuTcy 
Bce mpoavasM3MpoBaHHble OOpaslibl KaCCHTeputTa cOfep%KaJiM MNOBbILMeHH 
KOJIHYeCTBO CKaHuA. MunumMambHoe cojepmanHne Sc2Os B KaccHTepuTe cocTad 
sisetT~0,02% , MaxcuMasibHoe ~0,2%. CpemHee comepxaHue Sc2Os paBuo 0,074' 
Ilpu avanuse o6pa3u0B KaccHTepvTa Ha CKaHJMH OOpalilasioch BHHMaHHe jf 
OKpacky MHHepawia, OfHakKO KaKOli-mH60 3aBMCHMOCTH Cofepr%KaHHH Sc2Os | 
OKpacKH aHasIMsHpOBaHHOrTO OOpasila NOAMeTHTb He yjalocb. Kpome cKkaHy 
M3YYCHHbIe KACCHTePUTHI COMepKAaT IpHMecb HHOGHA (~ 0,55% Nb2Os), rain 
IWMPKOHMA M THTaHa. Bo MHOrMx OOpasllax KaCcCHTeputa OblI OOHapy2KeH Té 
Tall WH B HeKOTOPbIX — HHH. 
ILMHHBAaAMbAUT BCTpeyeH B BHAe CKOMNJICHHH B TeCHOM CpacTaH 
C BOJbpaMHTOM WH B Be 30H, KOTOPble COCTOAT M3 OTJeJIbHbIX KPYINHH 
yeluyi (fo 2—3 cM B MONepeyHHKe) WIM NayeK 9TUX YelyH, TOMMLAMHOK Jo | 4g 
(puc. 3). Ilper WHHHBabyuTa cBeTJIO-KOpHuHeBLIM. Bce aHaJsIM3HpOBaHHI 
cOpasilbl WMHHBaIbIMTAa NoKa3aJiW Hayne CKaHMA. OfnaKko cpesHee cosepmy 
Hue Sc2O3 B IWHHHBaJIbIMTe 3HaUHTeJIbHO HK, YeM B BOJIb(PaMHTe M KaccuTep 
Te MECTOPOKeCHHA, HU cocTaBaeT ~ 0,02%. CileqyeT OTMETHTb TAKXKE MOBBILMEY 
Hble COJepKaHHA B WHHHBAbAMTe JIMTHA VW PaJJIMA HW MPHMCyTCTBHe B OTJCJIbHb 
oOpa3iax WHIMS. | 
TakuM 06pa30M, MOJIYYeHHbIe HAMM JaHHbIe MO3BOJIAIOT TOBOPUTb O poner 
MHHepaJH3alluH B 9TOM paloHe C HavOoulee H3BECTHBIM B KJIACCHYeCCKOM JIT 
patype MecTopoxyeHvem Pyyuprx rop — LlMHHBasby. 


VWucrutyT MHHepanoruH, reoXHMuH u Tloctynuao 
KPHCTaJJIOXHMHH peKHX 9dJIEMeCHTOB 22 V 1958 
Axkayemun HayK CCCP 


UMTHPOBAHHASA JIMNTEPATYPA 


1 Jl. ® Bopuceuxo, H. B. Jinsyunos, Teoxumus, Ne 3 (4950 
*B.M.PoapazmmMmugt, K. Metepc, Coopn. cratei no reoxuMun pemkux semeHTeH 
1938. *G. Eberhard, Sitzungsber. Kgl. Pr. Acad. Wiss. Berlin, Phys.-math. K 
851 (1908); 404 (1910). *R. Meyer, O. Hauser, Die Analyse der seltenen Erdé 
und Erdsanren, 1910, 
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PEOJIOLH 4 


E. A. HBAHOBA u H. HW. YWYJMHOBA 


PBbBIE AAHHBIE TO ®AYHE JEBOHA KY3HELLKOFO BACCEMHA 


(I]pedcmaeaeno axademuxom JI. B. Haauexuneim 7 XII 1958) 


POCTaB H MOCeAOBaTeJIbHOCTh CMeHbI (PayHbI BCX TPeX OTACIOB eBOHAa B 
H4eUKOM OacceliHe JOCTATOUHO XOPOLIO BbINCHeHbI pa6oTaMH MHOTHX uccye- 
Tene. J[ia BCeX «CIOeB» (KOTOPbIe NPaBMJIbHee CUNTATb TOPH3OHTaMH) Jle- 
HO paspaOoTaHHOH cTpaTurpaduyeckoli cXeMBI JaHbI MOApoOuble cmucKH 
HCHOBHBIM CHCTeMaTH¥eCKHM rpyninam cpayupl. IIpapya, He Bea cbayHa ere 

faHa, HW 10 Mepe yrvlyOJleHHA HM COBEPLIeCHCTBOBaHHA MeTOAHKU U3y4eHHA 

Oa BO38MO%KHO BBIJeIeHHe HOBbIX BHOB WH pOOB Jake cpequ u3yyeHHBIX 
sr. 

Gledonbuian dayHa, OOHapy2xXeHHad Hamu oceHbIo 1957 r. B OKpecTHOCTAX 
le6eqauku AnxKepo-CyxKeHCKOTO palioHa, COJepxKHT OTJebHbIe PoOpMbI, 
#OBbIC B CHCTEMATHYCCKOM OTHOMICHHH, a, HAlpOTHB, XOPOMIO H3BeCTHBIe, HO 
TaBllineca, OJHAKO, OTCYTCTBYIONUIMMH B leBoHe Ky3Hemkoro OacceliHa. OTOT 
mH qua Kys6acca dayHucTHyecKHH KOMMVJIeKC JONOHACT Hallid 3HaHUA 110 
ITHrpaduu UW nosBosser Ooslee MOMHO OCBETHT Naseoreorpauto eBOHCKOrO 
ar. 

H)CHOBHY!O OCOGeHHOCTb HOBOTO (bayHHCTHYeCKOFO KOMIMVICKCa COCTABJIAIOT 
dbubIe Gruenewaldtia aff. latilinguis (Schnur), ormuuatomMeca oT mpescta- 
@iel 2TOTO Bula H3 Apyrux MecTOHaxORJeHHH YIMHEHHOM PopMol u Kpyn- 
(1 pasmepamu. Kak usBecTHo, Gruenewaldtia qo cux nop He Obivia HalijjeHa B 

acce H BooOmle BocTouHee Ypaa. Cnou c Gruenewaldtia 3anerator crpatTu- 
MueCKH HHXKe WIMpOKO HS3BeCTHBIX B JIMTepaType OTNOKeHHH CpesHero 
‘aac. JieGeqanKu. B BepxHelt uacTH 9THX cOeB OOHapyxeH Stringocepha- 


| BHUMaHHA, Tak Kak JO CHxX Nop cuutanocb, uTo Stringocephalus B Kys- 
OTCYTCTBYeT*. 

cbayHe Tak Ha3bIBaeMbIX JeOeMAHCKUX (alyeTaTCKUX) WIM YHeeBbIX COEB 
M. K. Koposun (*) oTmMeTHu HasIM4uHe HECKOJIBKUX MOCIeOBAaTeIbHbIX KOM- 
cop. Pasauuve 3THX KOMIMIeKCOB XOpOUIO BHAHO Takxe No padore JI. JI. 
ipuna (2), B KOTOpOH JaeTcH JeTambHoe ONMCaHHe Opaxuonoy oKpectHocTeli 
jeOeqanku. PacnpefemeHne onucaHul dayHb!l MO MecTOHaxO*KeHusAM, qan- 
!B Tol xe padote JI. JI. Xanduna, AcHO yKasbiBaeT Ha HaMuNe NO KpalHen 
| 2ByYX KOMMIeKCOB: BepXHero, 6olee MOMOJOrO (BCTPpeyeHHOTO B CeBEPHBIX 
be3ax p. Kurat), 4 HuKHero, Gouee ApeBHero (no p. Amuenart u no p. Kurar, 
/> ee Bayenua). B HacTOAlee BPEMA MbI CUHTAEM BOSMO2KHBIM B OTJIOKCHHAX 
laa okpecruoctel c. JleGeqHKH, MOU[HOCTbIO cBbIe 200 M, HaMeTHTb TPH 
(MCTHUeCCKUX KOMIMVICKCa, XAPaKTePH3YIOWMX CeLyrollMe TOPH3OHTHI: 
iiuxuuli ropu3o0HtT—c Gruenewaldtia. Kpome Hux B 9TOM ropu- 
je Bcrpeyaiorca Kpynuble Gypidulina, Undispirifer, Plicochonetes, arpu- 
\I 4 HeKOTOpble [pyre OObMHbIe AIA NeBOHAa Kys6acca 6paxvOonogH, a B 
Yxasanue Terma na Haxowgenne Stringocephalus oKasanocb OUIMOOUHEIM: Kak BBISIC- 
M. A. Pxoucuuuxolt, 3a Stringocephalus um Osim mpunate Chascothyris salairica Rzon. 


1 
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BepXHux uacrax — Stringocephalus burtini Defr. U3 TaOy AT MeCTaMH Yai 
BCTpeyaloTcA OYeHb KpyMHble KOOHHH posoB Roemeripora u Thecostegi | 
ipuaiouue cbayHe cBoeoOpasHblli OOINK; B ApyrHx MecTax mpeoO/alaloT Al 
litella, Coenetes, Thamnopora (Th. cervicornis (Blainv.), Th. polyfo j 
(Schloth.), Th. alta (Tchern.), Th. beliakovi (Dubat.). Bomee peyKo scrpeual 
ca KomoHuu Placocoenites, Tyrganolithes, Pachyfavosites (P. polymorp) 
(Goldf.)) u oueHb pegKo Favosites, a TakxKe pyrosbl, MINAaHKH M pelleliTaky 
Tb. OTMOKeHUA C STON cbayHo OOHaxKaloTca mo p. KutTaT oKOO 2—3 KM Bby 
Bialenua p. AmueqaT, a 4X BepXHHe clOM — B HH3ax Kapbepa c. JleOeqaHH 

Cpequutt ropu30HT—c OOnabubimu Euryspirifer cheehiel (Ko) 
Delthyris altschedatiensis Korow., Atrypa lebedjanica Rzon. u Mxoro 
JleHHOM pyro dayHow, onucaHHoH JI. JI. XanuHbim, — CocTaBAeT TOT Ki 
MleKc, KOTOpbIit cuHTaeTCA OObIMHO XapakTepHbIM Ja «payHp! c. JledeqAHI 
B HWKHHX COAX 9TOFO TOPH30HTa HaMH HaiifeHbl etlle peaKue Stringocepha} 
a takw&e Yunnanella aff. triloba Tien — poy, Jo cux nop B Kys6acce He OG 
PY2KeHHDIM WH CUMTABLIMCA PYKOBOAAWHM JIA BepXHero eBOHAa, XOTA B CH 
HeM JeBoHe Haxoyku Yunnanella yKaspiBaiorca B 3akaBKa3be u Cpesnel Ass 
Kpome mepeuuculeHHbIX OpaxHono WIA CpeqHero TOPH3OHTa XapaKTePHbI OW 
OOWJIbHbIe H pasHooOpasHble KOJIOHHM MIMaHOK, IIpeHMYyecTBeHHO poja Il 
clema, pyro3bl, Kak KOJIOHHaJIbHble, TaK H OAMHOUHLIe, H TadysaTbI. Iloc. 
HHe MpecraBeHbl Oosmbilei YacTbIO poOdaMH C BeTBHCTOH PopMOH KOVJIOH; 
HanOoulee 4acTo BcTpeuaiorcs poget Thamnopora, Alveolitella, Coenites, Cla 
pora, pexke maccuBHble Favosites u cremoujueca KoMOHHM Aulopora. Sacay 
BaeT BHUMaHHA MepBpad HaxoaKa B D, Ky36acca mpeycraBuTene poga Strié 
pora, Tak KaK BHJbI 3TOrO pOMa ABJIAIOTCH XapaKTePHbIMH JIA HMKHErO TeBal 
O6HaxKeHHA CpeqHero ropH30HTa uMeloTcs no p. AmuefqaT HM NO NpaBomy 6e 
p. Kurat, HwKe ee ycTbs. 

BepxHuh ropu30HT—c Gonee pegkumu E. cheehiel (Ko) 
MHorouncuieHHbimMu Anathyris helmerseni (Buch.) u Bpuue c A. phalaena (Phi! 
HeEKOTOPbIMH JpyrHMu OpaxMonoyaMuH, MUUlaHKaMH, pyro3aMH uM TaOyJIATAL 
BbixOfbl STOTO TOopH30HTa HaxosATca no p. Kutrat, HayHHaa c 2 KM HMxKe 
jeuua p. Amueyar. 

Kacaacb onpeyemeHua reoslorMyeckoro BO3pactTa, cCuleqyeT YyKa3aTb, 
4aBHO yxKe YCTaHOBJICHHbIM BePXHeKUBETCKHH BO3pacT WeBOHa OKpeCTHO 
c. JleOeqAHKH OTHOCHTCA TOJIbKO K CpeHeMy FOpH30HTy, KOTOPbI OGbIMHO OT# 
AeCCTBIAJIM C MOHATHEM «KeBOHa OKpecTHocTeH c. JleSeqAHKUM», HIM «YHeeB 
coamMu». DayHa BepXHero TOpH30HTa HaMOMMHaeT NO CBOeMy cocTaBy a} 
TaK Ha3bIBaeMOrO 3apyOHHCKOFO M3BeCTHAKA, KOTOPbIi HEKOTOPbIMM aBTOps 
OTHOCHJICA CHayasa (*) H OTHOCHTCA elle JO CHX MOP K 2%KHBeETCKOMY BO3pad 
a ~pyramu (°) — yxe K dpanckomy. B. A. WBanua BbicKa3biBama MHeH 
yTO OTMO*KeHUA c Anathyris no p. Kuta cileqyer TakxKe OTHOCHTb K (PpaHcKe 
apycy. YcraHoBjeHve Bo3pacta BbIeMAeMoro HaMM HM KHEFO TOpHsoHTa Mf} 
CTaBJIAeT elle HeKOTOPbIe 3aTpyAHeHHA JO MOHOrpaduyeckoro ONHCcaHHaA | 
cbayHbl. Bepxuaa uacTb CloeB, COepKalluX HMKHUH KOMMIeKC, OOHaKalolyai 
B HH43aXx Kapbepa c. JleOeqaHKu, OTHOCHacb K. B. Pagyruupim K dicen. | 
XO*KeHHe B ellle Oolee HA3KHX COAX Gruenewaldtia, xapaKTepHou sanagHa 
ponetcKkol sittpenbcKol (BepHee KYB9HCKOM) (POpMBI, Ka3a0Cb Obl, NOATBEpAKL) 
Takoe OlpewemeHue Bo3spacta. OfHaKO, KaK H3BeCTHO, yxKe Ha Ypase Grue 
waldtia Berpeyaored H B XKUBETCKUX OTJOXKeHUAX; KpOMe TOrO, NpPHCcyTcTE 
XOTA HM HECKOJIbKO Bblitle Mo paspesy, Stringocephalus u Apyroi conyrcrsy 
WleH (payHbl yKa3bIBaeT CKOPee Ha KMBETCKHM BO3PacT Tak»Ke HM Hu2KHErO rc 
30HTa, HO Ooslee ApeBHU, eM usBeCTHbIe JO cHx Mop cou c. JleGeqaHKH Cc) 
cheehiel. | 

Jtesou oxpectuoctei c. JleGeqaHku, BepHee ero cpeqHuii ropHsoHT, Kax| 
Apoduo ocsemjeHo JI. JI. Xantunpim (*), mo oOmemy cbaynuctuyeckomy K 
miekcy OMe K JeBoHy MunycuHckux Oacceftnos, Antraa u KOxuoro Kut 
uemM K *bayHe *KUBeTCKUX OTMOKeHHH Apyrux paiionos Kysueukoro 6acceii 
B uactHoctu IIpucanaupba, a Takxe Ypaia. Dro cxoycTBo ocobeHHO nost 
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i) }!BaeTcd HaxowKyeHHem E. cheehiel, m0 Koropomy nu BOSHUKJIO HasBaHHe «une- 
,pBax Dayna». 

| Unesepan cbayna cepepa KysHeuxkoro Oaccelina, mo npeqnooxenuto JI. JI. 
| janduna, ABJACTCH YHACJIEMOBAHHON OT Oouee ApeBHelt cbayHHl stider_cKOrO 
)/8PacTa, CYUeCTBOBaBLeH B TOM xe Oacceline. STO mpennonoxenue NOLTBED- 
»jAaeTCH HalliMMH HaxOJKaMH: Ooslee peBHAA, ueM UneeBaH (bayHa, a HMeHHO 
yHa HMKHero ropusoHTa c Gruenewaldtia, saKmiouaeT mMpoKO pacnpocrpa- 
‘HHBIC (OpMbI, OOuHe c Ypaom u Cpegueli Asneli. Sto yka3biBaeT Ha CBOOOI- 
spe COOCMeHHE C OTKPBITbIM MOPeM Ha 3anage cepepHoro yuacTka Ky3nHeuKoro 
ncceHHa. B Oojee toxubIx yuacTkax Kys6acca —B Bap3acckom paiione, 
»,) LIpucasiaupbe — cbayHa sToro BpemeHu (GapsaccKan CBHTa, KepserelucKne 
. kapaukHHCKHe CJIOM) HMeeT COBeEPWeHHO MHOM cocTaB BceCTBHe Apyrux cpa- 


pa3sHA, Kak B OKpecTHOocTaAX c. JleOeqAHKU, OTKYJa, OUeBHAHO, Kak Tipe- 
jpaaran JI. JI. Xancdun, u LomKHO ObIIO uATH ee pacnpocTpaHenue. OjHaKO 
_IyTM paccesleHua M pacnpocTpaHeHuA 9sTOH Mo3sqHemKuBeTCKOl dayHb! celiyac 
je HefocTaTOouHO MmpocexkeHb!. MoxHO TOJIBKO OTMETHTb, TO B COCeHUX K 
cToky Munycuuckux OacceiHax KOMMIeKC «uHeeBOL» dbayHbI (6elicKHe CJION) 
PcTeneHHO OGeHAeTCH B HallpaBJIeHHH C 1ora Ha CeBep, XOTA JaxKe H B 1OXKHBIX 
“fecTOHaxomweHuAXx (p. Beas, p. Tex), rae sToT KoMMeKc HaMOoslee Sorat, OH HE 
‘PcTuraerT Toro pasHooopa3sna, Kakoe HaOylojlaeTca B cbayHe OKpectHoctTeli c. Jle- 
_PASHKH, QTOT (akT MOXKET CYKUTb YKa3aHveM Ha TO, YTO MPAMAA CBA3b Me- 
“Yay Munycunckumn GOacceftHamu u cesepom Ky3uHerkoro B r03,HexKHBeTCKOe 

eMA, Kak lipesnosaras B.C. MemeulenKko (°), Ha CaMOM ese OTCYTCTBOBaua *. 
.| Hau Haxoiku moquepKuBatioT dbayHucTuyeckoe OTIMYHe MOps ceBepa Kys- 
icca (c. JleGeqaHKa) OT ero Govlee 1OXKHLIX YaCTel He TOJIbKO B BEPXHEKUBETCKOEe 
“/MeleBoe), HO WH B Oovlee paHHee BpeMx. Takum o6pasom, ecmu Ky3HelkKHi 
AcceiiH B IeIOM OTHOCHJICA B 2KUBeTCKOe BpeMa K OOmeli c CepepHbim Kasax- 
raHoM 300reorpadbuyeckoli npoBHHH, o vem numer JI. B. Hanupxun (§), 
») ero CeBepHasd OKpahHa JOJKHAa ObITb OTHECeHA YXKE K pyro, Sosee cepepHor 
POBHHIUMH; BMeCcTe C 3THM B dayHe c. JleOeMAHKH HMeeTCA 3HAYMTeIbHaA MpH- 
leCb BOCTOUHOA3HaTCKHX (KHTalHcKHX) CopM. 


TlaneoutonornueckHl HHCTHTYT Tocrynuso 
AkayemuH Hayk CCCP 2 XII 1958 


UHMTHPOBAHHAA JIHTEPATYPA 


| 1M. K. Koposus, Tp. O6m. usyy. Tomex. xpas, B. 1 (1927). ? JI. JI. X aa 
wu, Wap. Tomck. augycrp. uuct., 57, B. 1 (1937). %°M. A. PwkoucHunkaa, 
p. BCETEH (1952). 4 JI. JI. X anqguu, Vas. Tome. uunycrp. uncr., 55, B. 3 (1936). 
WB. A. Aspaunua, Yu. 3an. Tomcx. yuus., Ne 11 (1948), © B.C. Menemenxko, 
iopm. cOopx. BCEFEN, 3 (1956). 71. HW. Teozoposuys, B. A. Nonouckasa, 
Tpaturpadua, netporpapua u daunn gesona, M., 1958. * JI. B. HaaupKkun, Tp. 
cecc. Bcecow3H. naneonton. o6m., 1957, crp. 77. 


* Oro nosTBepxKaeTcA WH OOULMM H3MeHeHHeM Cc lora Ha ceBep *hal\MaNbHOrO XapakTepa 
ycanKoB (7). 
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Jlorxanp Akagemun nayrx CCCP 
1959. Tom 125, N: 3 


A. Bb. HBAHOBCKHH 


K BOMPOCY O CTPATHPPA®HYECKOM MOJIOKEHMU 
HMKHEJIY QJIOBCKOrO MOAbAPYCA B TPEWEJIAX SATAQHON | 
YACTH CHBHPCKOM MJIAT®OPMBI 


(IIpedcmasneno akademuxom A. J]. Anuwunoim 7 XII 1958) 


CorsacHo cyulecTBylolleli B HacToAujee BpeMA CTpaTHrpaduyeckoH cxeN 
BePXHAA YaCTb H3BECTHAKOBOFO paspe3a CHJIYPHHCKUX OTJO*KeHHN B Npesed 
3amaqwo uacTH CuOupcKol MaTPpOpMb! OTHOCHTCH K HH?KHe/YMJIOBCKOMY T10/ 
apycy. Bnepsple stu oOpas0BaHua Onli BbIfetenbt A. O. AOyumx (*) Ha q 
HOBaHMM H3y4eHua cbayHb! ocTpakon. B AambHeliuiem O. MW. Huxudoposa (?) 
MOJIb3O0BaJIa JAHHbIe ITOFO HCCeOBATeIA MPH COCTABJICEHHM OOLLeEMpHHATOH c 
yac crpaTurpaduyeckol cxeMbl OPMOBHKCKMX HW CHJIYPHHCKHX OTOKenui 
OMpcKOH MiaTPopMpl. 

C 1955 r. B npexenax paccMaTpHBaemoro pervoHa NPOBOAATCA TeMaTHUeCK 
reomlorwueckHe uccieqoBaHua EnuceicKoH 9kKcnequuueH NOX pyKOBOJCTB 
C. I]. Muxyukoro, B KOTOppIX NpHHHMas yaacTue MU aBTop. Pe3ybTaTOM 937 
paOoT ABHJIOCb COCTaBJIeHHe JeTaIbHbIX CTpaTurpapuyecKuX pa3spe3oB Maweo3 
CKAX OTJIOKeHHH, B TOM 4uCe H CHypHlickux. Llopoyst custypuickoro Bo3pat 
oOHapy2XKeHbI H MOCOMHO OMMCaHbI B paione HopuuipeKa, B Oacceline p. XaHT 
KH (pp. Kystom6e u Top6uauun), Ha p. Kypetixe, B OacceltHe p. Huxuett T 
rycku (pp. Huxuaa Tyurycxa, CepepHaa u JlerHaa), Ha pekax Cyxouw Tyury 
Ke H Baxte. CyulecrsoBauve KapOoHaTHou Tou, KoTopyio O. HM. Huxudope 
OTHeC/Ia K HWKHeMY JlyQ0By, ObII0 JoKa3aHo Aa pp. TopOuaunya u Kypenx 

OTH OTNOKeHUA MpekcTaBlaAwT coOoH caMy!O BePXHIOIO 4aCTb M3BeCTHAK 
BOrO pa3pe3a CHJIypHHCKHX OTOKeHHH. CO%*KeHbI OHH CePbIMH HM TeMHO-cep 
MH, UacTO IWIMTYaTbIMH H3BECTHAKAMH C OOJIbIIMM KOJIMYeCTBOM BOZOpocmelt 
cTpomatonop. Bcrpeuaiorca TakxKe OpaxHonogyl, TAOyMATHI, OCTPaKObI, pelK 
HayTHJIOMAen HW pyro3bl. MomHocTb ToL He MmpeBbiiiaeT 40—50 m. 

Pa3JIM4HbIMH HCCeJOBaTeIAMH B STHX OOpas0BaHHAX Obl OOHapyxKeH 
cueqyiouyue OpraHwyuecKHe OCTaTKH: cTpoMaTonoppl (ompemenenua B. VW. Ase 
cxoro) — Clathrodictyon fastigiatum Nich., Cl. regularis Ros., Stromatopo 
rzonsnickii Jav.; taOyaTp (ompenenenun B. C. Coxososa) — Favosites 4 
gr. festivus B. Tschern., Thamnopora kureikaensis Sok. 1 HeckombKo mpescrs 
BuTeleH poga Parastriatopora, Omu3Kux P. mutabilis Sok. u P. tschernysche 
Sok.; 6paxvonoge (onpenenenun O. UW. Huxucoposoi) Protathyris didym 
Dalm.; HoBble BHAbI OCTpakKO, IpHHadexamue pogam Leperditia, Schrenki 
Beyrichia, Rayella, Hermannina, Moierina, Longiscula (onpenenenua A. 4 
Aéymmx). M3 pyros Gnu onpezementt Phaulactis cyathophylloides Ryde 
u Cyathactis tenuiseptatus Soshk. | 

Astop HacTosilel cTaTbd MpousBOAMA ompedetenuaA cuypulickux pyro: 
coOpaHHbIX JIMUHO, a TaK2Ke MepeanHbIx eMy COTPyAHUKaMM sKcequUMH. B pe 
3YMbTATe STHX MCCMENOBAHHM ObIIM CeaHbI BbIBObI, COracCHO KOTOPHIM yi 
MAHYTYIO TOJILy TOUHEe OTHOCHTb HE K JIYMJIOBCKOMY Apycy BepXHero cHJyp: 
a B BePXHeH 4aCTH BeEHJOKCKOrO Apyca HMKHEPO CHJypa. 

Bee ykasaHHble BUbI CTpoMaTonopouselt Ha p. Kypelike Bcrpeuatores u 
Oomee ApeBHUX OTOKeHHAX, OTHeceHHEIX O. VM. Huxucoposoit Kx BeHOK' 
Favosites festivus B. Tsch. uw Thamnopora kureikaensis Sok., cormacHo 3aKkiK 
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_.| Uo xe Kacaetca pyros, To Phaulactis cyathophylloides pacnpocrpaHeH 
“JaK B JIYJIOBCKUX, TaK M B BEHJOKCKMX OTMOxKeHHAX Tofonuu, Cpequeli Asun, 
twOupu, o. Tornmauz, Aurauu u apyrux paiionos, a Cyathactis tenuiseptatus 
{ot onvcaH E, JI. ComKunol uz cpequelt uacru KOUYMAeKCKOH cBuTbI p. Tog- 
fameHHow Tyurycku (BeH0K?). 
| Cpequ paccmarpusaemoli Tommu Ha pp. Kypelixeu TopOusuuue copepmenno 
\ije OOHapyxXeHbI THNMUHbIe AIA BepxHero cusmypa TaKue XapaKTepHble Pyro3bl, 
jak UpelcraputenH pogos Kyphophyllum, Spongophyllum u Endophyllum 
AMCCeMMMeHTaMH, MpepbIBarOULHMH CeNTHI, a TaKxKe OMPUMATONIHbIe HW WHCTH 
WINOMHbIe KOpatibt pogxos Pholadophyllum, Stortophyllum, Hedstromo- 
,joyllum u tT. 4., W1acTHHKM MepBU4UHBIX CeNT KOTOpBIX pacadatorcs Ha OTMeNb- 
jple TpadekysbI. B TO xe BpeMA B MYAOBCKUX OTMOXKeCHAAX NAPyrux reowo- 
faueckuX pervoHos (Cpeguaa Asua, Tlogonua, Ypan, Antal, o. Tornauy, 
hBCTpasIHA UT. I.) STH POPMBI NoMasatorca OUeHb WaCcTO. 
| Protathyris didyma_ pacnpocrpanex (no anu O. YW. Huxudoposoit) B 
, JasMHOBeILKOM (BePXHHM BeHJIOK) H CKaJIbCKOM (HM2KHHM JyQ0B) ropu30HTax 
O0IMU, B rpeOeHcKUX (ayaI0BcKHX) cmoaxx Hopolt 3emau, B baBOSHTOBbIX UH 
ccapHucKUX coax (ya0B) Cpequelt Asun, a Take H3BeCTeH H H3 BCHJIOKCKUX 
JIYAIOBCKUX OTMOKeHHK SanagqHou Espons (Auraua u o. Dorman). [lockoms- 
y mpegcrasutenu P. didyma, NoMMMo Jy10Ba, H3BeECTHbI HM U3 BeHOKa, 9TOT 


. Onucanupre A. ©. AOyuink ocTpakoybl NpHHadexkaT eile Mano U3y4eHHBIM 
foam Leperditia, Schrenkia, Hermannina, Beyrichia, Longiscula, Rayella 
HoBomy poy Moierina. IIpegcrapurenu Leperditia u Beyrichia cyutecrso- 
aJIM Ha MpoTaKeHHU Bcero culypa MH WeBoHa; pox Hermannina u3BecTeH Kak 
) JIYAOBCKHX, Tak HW B BeHJIOKCKUX OTIOXKeHUAX, a post Longiscula u Rayella 
‘bacnpocrpaHeHbl B CHJlype 4 opfoBpuke. Bce oun, cormacHo yrBepxyenuam A. ®. 
AOyuux (1), mpeqcTraBseHbl HOBLIMM BUamu. UTO Ke KacaeTCaA BepxXHecHJypHi- 
fkoro poga Schrenkia, To B mpesenax CuOupcKolt maaTpopMbl OH TakxKe Mmped- 
TaBJICH OJHHM HOBbIM BUOM. Takoe OOJIbIWOe KOJIMYeCCTBO HOBLIX (OPM IPH OT- 
“PYTCTBUM YCTAHOBJICHHBIX PpaHee 3aTPpYNHAeT MpoBeeHve Ha OCHOBaHHH H3y4e- 
HMA KOMMOleKCa OCTpaKO cCTpaTurpaduyeckux BbIBOJOB HM KOppewAIMIO pa3- 
e30B. 
| Takum o6pa3om, Kak cpequ cOoposB aBTopa, Tak H Cpegqu cOopoB Apyrux uc- 
‘neqopatesel OTCYTCTBYIOT THIMYHbIe AIA WyMIOBcKoro Apyca opMpl. MayHa 
KKHIIeYHOMOJIOCTHBIX, MpeoOsaqaoulad B 9TOM paspese, B WeOM HOCHT paHHe- 
‘SHJIYPHUCKHUM OOIMK. STO NOOyMIO Hac CeaTb BbIBOA, TO OTHECeEHME PaccMar- 
UBaeMOl TOMUIM K HWKHeYLIOBCKOMY MOXbApycy HelOcTaTOuHO O6OCHOBaHO 
{4 ee@ TOUHEe CUHTATb BePXHEBEHJIOKCKOH. 


Cu6upcKuit Hay4HO-McceLoBaTeIbCKHM MHCTUTYT Tocrynuno 
reovlorHu, reodu3svkH H MMHepasIbHOrO CbIpbA 2 XII 1958 


: 
Y IMTUPOBAHHASA JIUTEPATYPA 


1A. @®.A6yuukx, Becru. Jlen. yuus., Ne 6, cep. reom. UW reorp., B D957) 
2 O. HW. Huxugoposa, Marep. BCEIEHN, uos. cep., B. 7 (1955). 
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Jloxzagn Akanemun nayx CCCP 
1959. Tom 125, Ne 3 


A. WM. JIALIEHKO u C. H. HOBO)KUJIOBA 


K BOMPOCY O BO3SPACTE M PACUJIEHEHHWH LIYTYPOBCKONM 
CBUTbI BEPXHErO JIEBOHA BOJITO-YPAJIbCKOM OBJIACTH 


(I]pedcmaeaexo axademuxom JI. B. Haauexunoim 21 XI 1958) 


Ha tepputopunu KyiOpnuesckot u Opex6yprckon 061. (Ha Camapcxkon JI} 
Ke H B 3aBO/IbxKbe), B Tarapcxoi ACCP u B HeKoTOpbIxX Apyrux palouax Boure 
YpaJibcKOH O6acTH B OTOXKeHHAX HHAKHeppancKoro NOAbapyca pa3sBuTa MOW 
Had TOJMa IIMHMCTO-KapOOHaTHbIX HJIM KapOOHATHO-IrvIMHHCTbIX, Oolee WN 
MeHee OHTYMHHO3HBIX MOPOL, H3BeECTHAA MO, Ha3BaHHeM IWyrypOBCKOM CBUT 
MowHocTb CBHTbI KOIe6IeTCH OT HECKOJIbBKUX MeTpoB JO 250 M. 

B nouHbIX paspesax WIyrypoBckad CBHTa Nospasfeiaetca Ha 3 NHTONOTE 
yeckHe auKH: HH2KHIOIO — NpPeHMYLLeCTBeEHHO KapOoHaTHy!O, CpeHIOIO — at 
6OHATHO-rIMHUCTYIO WH TIMHHCTYIO, BepXHIOIO — IIMHHCTO-KapOoHaTHyW. 

Tlopogpi uryrypoBcKoli CBUTbI OTIMYAIOTCH 3HAUHTeEIbHOH OHTYMHHOSHOCTbK 
B CBA3H C 4YEM OHH OXAPaKTePpH3OBaHbI CHeLupuyYHOK (ayHO JOMAHHKOBOTO OOF 
Ka, IIpefCTaBJICHHOM TIaBHbIM OOpa30M TOHKOCTeCHHBIMH MeJIeWHMOAaMu, OTHOCS 
uluMucsa K poflam Pterochaenia, Ontaria, Buchiola u ap., a Take JMHrysiam 
KOHHKOHXHAMM, OaKTpHTaMH HM ApyruMu rpynnaMu. 

TobKO B H€KOTOPbIX pa3pe3ax B MeHee OHMTYMHHOS3HHIX MpPOCJIOAX U3peLK 
BCTpeualoTCA 3aMKOBble OpaxHOMoAb! HW Apyran dayHa, CyWlecTBOBaBUad B ya 
JIOBHAX C HOPMaJIbHbIM Ta3OBbIM PexKHMOM. 

Tak KaK yKa3aHHble BbIlle Tpynnbl PayHbl ABAIOTCA HeEMOCTaTOUHO H3y4e 
HBIMH, BO3HHKAIOT OOIbIIHe 3aTPYHEHHA B ONpeseseHHH BO3pacTa MOpoy WW 
TYPOBCKOH CBHTHI. 

B cBA3H C TeM, YTO B BEPXHel Mauke CBUTHI ObliIa BCTpeyeHa CapraeBCKas 
cbayHa — Ladogia simensis Mark., Anatrypa timanica Mark., Lamel! 
spirifer novosibiricus Toll. u ap.,— a C. H. Haymogoit Bo Beet Tome wyr 
pOBCKOH cBuTbI B BalitryraHcKOH ONOPHOM CKBaxKHHE ONpefesieH MCKOBCKO-¥y} 
JOBCKHH (XBOpOcTaHCKHH) KOMMIeKC CMOp, ee CTalM COMOCTaBIATb C XBOpd 
CTaHCKHM (BePXHeLLHTpOBCKHM) FOPH30HTOM LWeHTPaJIbHEIX OGlacTeli PyccKo! 
mlaTPOpMbI HW CapraeBCKHMH cIOoAMH Bosro-YpasmbcKol OOacTH. Takas TOUK 
3PeHHA B HaCTOALee BPeMaA OOuLeMpuHATa (7, ”, *). 

OHakO Takad TpakTOBKa BO3pacTa MJIOXO coriacyeTca c Maseoreorpadue. 
M UCTOpHeH OCaKOHaKOMIeHHA Ha Pycckoli nmaTpopMe B Hu KHedpaHcKG 
Bpemz. 

Tlonpienve OoubuwMx MpOrH6oB WM HaKOIWIeHHe MOIIHBIX TOM mpeHmMyuie 
CTBeCHHO IIMHHCTHIX NOpO MpHypoueHo He K XBOpOCTaHCKOMy (capraeBCKOMy 
a K THMA@HCKOMY (HHXKHeILMrpOBCKOMY) BpeMeHH. XBOpocTaHcKoe xe (BepXHe 
IMMTPOBCKOe HJIM CapraeBcKoe) Mope Ha PyccKkoli naTdopme xapakTepuayerc! 
YCTOHUMBBIM Pe2XKHMOM, OTCYTCTBHEM 3HAYHTEIbHBIX WHdepeHMMaIbHbIX IBUKE 
HHH MOPCKOYO JlHa, YTO HallVIO CBOE OTPaxKeHHe B OTJIOXCHHH H3BECTHAKOB, OT 
JHUAIOWAXCA OOJbIIOH BbIepXAHHOCThIO JIMTOJOFHYeCKOTO cocTaBa H HeGOVIEH 
IMM KOJleOaHHeM MOLLHOCTeH, OObIHO He MpeBpritaromux 50 M (7). | 

Ji pellleHut BOMpoca O BospacTe WIYrypOBCKOH CBUTbI HeEOOXOAHMO H3yY; 
4HTb TaKHEe Paspe3bl, B KOTOPbIX CpeAM OATYMMHOSHEIX NOPON BCTpeyaloTca Mpor 
COM HEOMTYMHHOSHBIX OTIIOMKeHHH, OXAPAKTEPH3OBAHHbIe HOPMAJIbHOM MOPCKO) 
cbayHon. 

Takumu oco6eHHOCTAMH OGlaZaloT pa3pesbI BOCTOUHOM uacTH CamapcKoi 
JIyKu, rye XOpowlo pasBHTbI HWXKHAA HM CpeMHAA MaukKH WYyrypoBcKoll cBUTbI 
KOTOPble PaHbille Ha3bIBaJIMCb HHXKHE- H BEPXHE3OJIbHEHCKOM CBUTAMH. | 
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Bpaxvonogpl, BcTpeyeHHble B STHX OTIOKeHHAX, OONAMalOT ZHAYHTeAbHBIM 
OACTBOM C C€MHJIYKCKHMH (POpMaMH, YTO IpHBeJIO K HelpaBHJIbHOMy ompejese- 
10 BO3pacTa SOJIbDHEHCKOM CBUTbI, KOTOPad CHaYaa Oblla conoctaBuena 3. A. 
|PHApaTbeBOH C CeMHJIyKCKHM TOpH30HTOM IleHTpabHEIx oOGsacTelt PyccKoli 
|}aT@OpMbI HW JOMaHHKOBLIM rOpu30HTOM Bouro-YpasbcKoli OOmacTH, a 3aTeM 
WM. Hosoxusnopoii u JI. 3. Eroposoit c xBopocraHcKuM (BepxXHelHrpOBCKuM) 
pusontom IlenrpasbHbix o6sacTeli u capraepcKumu cosmu Bosro-Ypasb- 
OH OOslacTH — Tak Ke Kak M WyryposcKkas cBurTa (}, 2, >). 

Moxorpaduueckoe H3yyeHHe OpaxHONOA U3 COOTBETCTBYIONIUX OTOMKEeHUIi 
iMaHa MW [pyrux pavonos Pyccxok naatdopMbl, mpousBeyzenuoe A. V1. JIamen- 
| (*), NosBomuio apropam HacTosulel cratbu mepeonpeneruTb dayHy OpaxHo- 
A, BCTpeyeHHy!lO B HMKHeH UM CpeHeH Naykax WyrypoBcKol cBuTbI Camap- 
fou Jlyku u ycraHoBuTb Gosee ApeBHuli Bospact ee. B HuxKHeli Mauke CBHTHI, 
jMerarouleH Ha OTJIOXKCHUAX KbIHOBCKHX cCJOeB, BCTpeyeHb! Schizophoria, 
yemsi Ljasch., Atrypacf. grossheimi Ljasch., Uchtospirifer nalivkini Ljasch., 
pttospirifer verneuili var. echinosus Liasch. u yp. (BepesoscKaa miomadb, 
|B. Ne 8, rayOuna 1777—1787 m; cxs. Ne 1, rayOuna 1771—1776,8 M; cKB. 
f 4, rmyOuna 1766—1773 mM, >Kurynesckaa nmomayb, ckB. Ne 8, rayOuHa 
435—1639 Mm; cxs. Ne17, ray6una 1649—1651 Mm u gp.). Tlepeuncuenupie 
()pMbI XapaKTepHbI JIA THMaHCKOH cBHTbI YXTHHCKOrO palioHa 102%KHOrO 
\iMaHa HW apyeqMHCKOrO ropu3s0HTa CramuHrpagscKoli ob. Hexotoppie u3 nepe- 
CJICHHbIX (POPM BCTPeyalOTCA B OTMOXKCHUAX, OTHOCHMBIX K KbIHOBCKHMM CJIOAM. 
) B ormowkenuax cpequeli uacTH UIyrypoBcKol CBUTHI (B BepXHesO/bHeHCKOli 
lute) Camapcxon JlyKu, B TOM 4HCIe B KapOOHATHOM Mpocuioe, 3asmerarolleM 
}KpoByie ee, BcTpeyenbl Striatoproductus karasikae Ljasch. Hypothyridina 
4Jaesemilukiana Ljasch., Uchtospirifer timanicus Ljasch., U. angulosus 
Jasch, Cyrtospirifer ex gr. verneuili Murch. u ap. (BepesopcKaa moma, 
|B. Ne 8, rayOuna 1755—1762 Mm; Crpenpupii oppar, cxB. Ne 1, rayOuHa 
»46—1552 m u gp.). Ilepeyucnenupie (bopMbI XapakTepHbI JIA HecbTbuOIbCKOTO 
ipuHsouta TuMaHa, KHKHHCKOorO ropH3o0HTa [lenTpabHbIxX OGsacTeH HM Bepx- 
| 4aCTH KbIHOBCKHX cul0eB Boviro-YpasbcKol O6actTu. M3 stToro *e Mpocso0A 
}sectuaka E. H. Tlonenosoi Opin onpegenenbi octpakogpi: Cavellina de- 
poeta Eg., Uchtovia polenovae Eg. u ap.,— Bnepspie onucanupie B. I. Ero- 
BEIM U3 HedTbuOMbCKOrO ropH30HTa TuMana. 

} Kpome Toro, B HeKOTOpbIX pa3pe3ax TaTapHu u OpexOyprckol O6u. B OT- 
oKeHHAX HYKHeH M CpelHeli Nayek wyryposcKoli cBuTht A. M1. JlamenKxo u 


[1e JIA THMaHCKOM CBUTbI, aPYeHHCKOO H KHKUHCKOFO FOPH3OHTOB, B TOM YH- 
4e Liorhynchus uchtensis Ljasch., Uchtospirifer nalivkini Ljasch., Koeneni- 
is nalivkini G. Ljasch., Homoctenus kikinensis G. Ljasch. (Batiryran, Ak- 
yOaeBo u Zp.). Bce sTO NO3BOAeT HU2KHIOIO WayKy WYyrypOBCKOH CBUTbI HW NOJ- 
Wla1ollHe €e€ OTJIOXeHHA, OTHOCHMbI€ K KbIHOBCKHM CJIOAM, COMOCTABHTb C 
)UeIMHCKUM TOPH3OHTOM HM B JlaJIbHeHLIeM OTHOCHTb K 9TOMY FOPHSOHTY. 

| Cpeaquaa nauKa IWyrypoBcKOl CBHTbI XOPOWO coMmocTaB/IAeTCA C KMKHHCKHM 
)pv30HTOM, H HaM KaKeTCA, YTO ObIIO Obl WeecooOpasHbIM B [a/IbHeHLIEM 
|A3bIBaTb €€ KHKHHCKHM TOPH3OHTOM. 

Bepxuiolo PvIMHMCTO-KapOoHaTHYIO Mauky WyrypOBCKOH CBUTHI SaBoJDKbsA, 
<apakTepH30BaHHyI0 B pxAye paspesoB CapraeBcKOl (bayHOH, CileLyeT OTHOCHT 
capraepcKomy ropH3oHTy. Ha3BaHue xe IyrypOBCKas CBHTa MOXKHO MIpHMe- 
ATb JIA OOOZ3HAYCHUA OHTYMHHOSHBIX OTJIOXKCHHH, OTHOCHILMXCA K HECKOJIBKHM 
‘paTurpacwyueckuM TOpu30HTaM HMxKHEeppaHcKorO NoLpapyca. 


SSS 


Ilocrynuao 
6 XI 1958 


WMTUPOBAHHAA JIMTEPATYPA 


 1¢C.H.Hosoxua0Ba, COopn. Jepson Pycckoli naarpopmpl, 1953. 7 B. B. Heit 
fa H, JIAH, 103, Ne 5 (1955). 3% A.W. Jiameuxo, Tp. BHHFHH, NM 6 (1956). 
‘A. VU. Jia meuxo, Tp. BHHMFHH, N 9 (1958). © B.H. Tuxui u gp. Boaro- 
pasbckaa HepteHocHad OOvlacTb. J,eBoHCKHe OTIOXKeHHA, 1957. 
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TEOJIOrL 


HW. H. TAXBUHCKHU 


K XAPAKTEPHCTHKE PEJIbBE®A MEPMCKOM CYWIM FOrA TATAPE 
M MPHJIETAIOWMX PAHOHOB | 


(IIpedcmaenexno axademuxom JI. B. Haauexunoim 29 XI 1958) 


Matepuasbl cTpyKTypHoro 6ypeHuaA MO3BONMIM K CepeswuHe 40-x roqoB OK 
yaTeIbHO NOATBEPAUTh HasMuve B reoorMyecko ucTopHu Cpeguero IloBomxK 
KOHTHH@HTAaJIbHOrO MepepbiBa, OXBATbIBaBIerO KOHEI, HH2KHENePMCKOH M Haya, 
BePXHENePMCKOH ZMOX, H MpPHCTYNUTb K PpacCCMOTPeHHiO TeX MpoleccosB, C KOT 
PbIMH ObIO CBA3aHO (bopMupoBaHHe pedbeta mepmcKon cyuiu (+-%). 

OjHakKO OTPbIBOUHOCTh MMEBILAXCA B TO BPCMA CBeACHHHM He WaBasla BO3MO} 
HOCTH CYIMTb OO OOWlUX YepTaxX pembetba NepMcKOorO MaTepuKOBOrO MpocTpat 
cTBpa Cpequero [lopomxKsa. STroT mpoben Temepb MOxXeT ObITh B KaKOH-TO Me 
BOCHOJH€H aHasIH30M OObINOrO OObeMa HOBbIX JaHHbIX, KOTOPbIe OblIM OCT 
JICHbI MHOTHMH COTHAMM CKBaXKHH, MpOOypeHHbIX B MocMeqHee WecaTumerue. | 

ABTOp HacTOAuel cTaTbu, OOpaOaTbIBaBLIU MaTepvasbl, KacaroulMeca p 
BCQOUHBIX MIouaneH tora TatapHu u Mpusieraioulux paHOHoB, MpHilen K ps 
W3JIOX%KCHHIX HWKe BEIBOAOB M0 BOMpocaM HcTOpHH PopmMupoBaHHuA UH OOMeH 
pakTepHcTHKH pelbeda MepMCKOM Cyl yKa3aHHOw TeppuTopHu4H. 

PaccmoTpeHue pacmpocTpaveHua B Mpekemax uccmeqoBaHHOH oOOacTH pa 
JIMYHBIX BO3PACTHBIX MOApa3sqeeHul MepMCKUX OTMOKeHHH WM UX B3aMMOOTH 
menu (puc. 1) noKa3bIBaeT, UTO HCTOPUA BOZHUKHOBCHHA ZTOM Cy u cop: 
poBaHHA ee pelbetpa CBeaCb K CJIEAYIOULHM OCHOBHBIM 3TamaM: 


1. Odujue NOAHATHA Ha TpaHW cakKMapcKoro uM apTuHcKoro Bekos. IlomH 
ocyllleHHe TeppHTOpHH, AO 9TOFO (3a UCKO4eHHeM, ObITb MOXKeET, HEKOTOPHIX pi 
OHOB Ha KpaiiHeM 3alajyle) NoKppiTod Mopem. MureucuBHoe pa3pyilieHve BBIF 
JICHHbIX Ha MHEBHY!0 MOBePXHOCTb KapOoHaTHBIX H KapOoHaTHO-cybpaTHblx cal 
MapcKHX Mopog. 

2. OnycKaHua B KOHIe apTHHCKOrO Beka Ha KpaiiHeM BOCTOKe, MpHBesUi 
K MOpcKOH TpaHcrpeccun. | 

3. IIpoqsuxenue OeperoBol JIMHHA MOpa B cbuuMMOBCKOe BpeMA K sama. 
B CBA3H C YBeIM4eHHeM pa3sMaxa TpaHcrpeccuu. 

4. IloqusTua, O3HaMeHOBaBLIMe Hauaslo HPpeHbCKOrFO BPeMeHH, UTO BbISBa. 
perpeccnio Gacceltua. 

5. CHJIbHbIe MpeACOMMKaMCKHe NOAHATAA, COMPOBOXAABLMIHeCA MOJHbIM oc 
INe€HHeM BCeH OMMCbIBAaeMOM TeppHTOPHH. Samox*KeHue OCHOBHBIX KapPCTOBO-3f 
3HOHHbIX (OpM pesibedba MepMcKOrO MaTepHKOBOrO MpocTpaHcTBa. 

6. IIporpeccuBHo HapacraBuiMe oceqaHua COMMKaMCKOrO UH MocMeLyIouler 
BePXHeMePMCKOLO, BpeMeHH. YMeHbIICHHe MpocTpaHcTB MepMCKOM CylIM. 
jaxkHeHve KIMMaTa. Mutencudpukalua KapCTOBbIX Mpoleccos, Me10BO- u nf 
soBpooOpasoBanne. Mogenupopanue pembeda. TlomHoe morpeOenue ero K KOH: 
HW KHeKa3aHCKOrO BpeMeHH. 

Himeroululica B pacmopsAxKeHuu aBTOpa MaTepHal Mo3sBOMAeT NpeqnpunA 
MOMbITKY HapHCOBaTb Ooee HIM MeHee KOHKpeTHy!0 KapTHHy papioiomes 
OCHOBHbIX (OPM pesbetpa NepMCKOM cyWIM M3y4eHHOH TeppuTopuH. 

UssecTHo, YTO KapCTOMpoABJeHHA HavOoNbueH HHTeCHCHBHOCTH U rayon 
MIpWypOunBaloTca K MOBbILICHHbIM yuacTKaM cyiwH. M3pecrHo TakxKe, 4TO B 
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PeCCHAX KaPCTOBO-9po3HOHHOrO pesbetba MOryT HaKkalWIMBaTbCA, a 3aTeM CO- 
daHATECA OcaouHble OOpasoBaHHA, OOsaLatoulNe Conbuteli cTpaTurpaduye- 
|SOH NOMHOTOH, He2Ke/IH B paHOHax eFO MOBbIIeHHbIX YUaCTKOB. 

| B npegenax u3yyenHot tepputopuu MOBeEPXHOCTb MepMCKOM Cyl HavOosee 
[1IbHO- Oba 3aKapcToBaHa B Oacceliuax pp. 3aa u Ilene nu B mowoce, mpuste- 
|MOULCH K HH30BbxM p. Kambl (cm. puc. 1). K stam pafionam, rye KapcTOM OxBa- 
}-HbI HE TOJIDKO OTJIOXKeHUA CTEPJIMTAMaKCKOFO HW TacTy6CKOrO, HO MecTaMH JlaxKe 
f BEPXH€H 4acTH LiBarepHHOBOTO TOpH3OHTA, M0-BALHMOMY, M OblIM IpHypo- 
PHBI (JIA BOCTOUHOL u CeBepHOli YacTH ONMCHIBaeMoli TeppHTOpHH) BOMOpaseb- 
}l€ TpOcTpaHcTBa BOCTOUHOM OKpaMHb! MepMcKOrO MaTepuKa. 
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4c. 1. Kapta pempecdba nepmcKoli cyuin. Pattonbl, B Mmpesemax KOTOPbIX 3aKapCTOBaHbI OTIMO- 
eHua: [ — caKMapCKOro Apyca, BKJIIOUMTeIbHO AO BepXHeH YacTH WBarepMHOBOrO LropHsoHTa; 
— CTepJIHTaMaKCKOro HM BepXHeH TpeTu TacTyOcKoro ropH3oHTa; 3 — cTepmuTaMaKckoro ropH- 
HTa (B 3alaqHOH MOJOBHHe TeppHTOopHu 3a0peKuMMpoBaHbl). [paHuubl paciipocTpaHenua oT- 
mkenuli: 4 — TacryOckoro ropu30HtTa; 5 — pepxHeli TpeTH TacTyOcKoro ropu30HTa; 6 — cTep- 
HTaMaKCKOro, ropH30HTa; 7 — apTHHcKoro sipyca (3amaquas); 8 — ycuMcKoH cBuTHI (sanlaz- 
lia); 9 — JHHuM OCHOBHBIX BOROpasfenos; 1/0 — rmaBHble HallpaBJIeHMA CHOCa MpOAyKTOB pas- 
pylenna 


| Bombiiad MomwHOTa pa3pe3a MepMCKHX, B TOM 4HMCJIe H HM2KHEIMePMCKHX, 
|toxwKenuu Ha Kpalidem sBocTokKe TaTapnu (cM. puc. 1) u BMecTe c Tem 
AKCHMA@JIbHadA MOMHOTa HWKHe€Ka3aHCKHX OTJIOXKeHHH B WeHTPaJIbHbIX YaCTAX 
}eNeKeCCKOH BMaMHbI CBUJeTeIbCTBYIOT O MOHMKeHHH pelbea NepMcKoH 
JIM B STAX HalpaBeHuaAx. OcoOeHHO CHJIbHO 9TO MOHMKeHHe Mpoucxoqus0 
' BOCTOKY. 

| Lennie WaHHble AIt XapaKkTepHcTHKH pejibetpa ONMCbIBaeMOH YacTH MepM- 
<oro MaTepHKa JlaeT MpocmexuBaHve 3anaqHOH TpaHHlbl pacipocrpaneHua 
ipHMCKHX OTIOXKEHHH, MHTPCCCHBHO, B BUe ASLIKOB, BAAIOUIMXCA B ee IpPeebl 
im. puc. 1). BairaraBascb B 3amaHOM HalpaBseHHl, 9TH ASLIKH HaMCUalOT 3a- 
jaTple Bolamu ydumcKoro GacceliHa MOHMKeHUA pembepa, pacMouaraBiinecs 
Ky MOJLyOCTpOBaMH OCTAHIOBbIX BOSBbIWeHHOCTeH. B nmocmeqHux HaOuIto- 
lyorca HawOoulee cTpaTurpaduyecku OJIHbIe paspesbl CaKMapCKUX OOpaso- 
1HHH, BKJIOUAIOULMe OTOHKCHUA CTeEPJIMTAMaKCKOLO FOPH3OHTAa. 

_ [ln cyxlenua 0 Xapaktepe pembetpa WeHTPaJIbHbIX YacTeli NepMCKOH cylin 
hyaennoi TeppHTOPHU MHTepecHblii MaTepHad NaeT MpocmekuBanue rpanull pac- 
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IpOCTpaHeHuA B ee Mpefeax Pa3IHYHbIX BOSPaCTHBIX NayeK HHKHEKA3ZAHCKO] 
noypapyca. | 
Bpiicusetca, uTO Han6oulee ApeBHHe NadKH MOPCKHX HVW2XKHEKAZaHCKHX O) 
pasoBaHHii pa3sBuTbI B YJIbAHOBCKOM I JoBOJIxKbe JHLUb B MECTaX, Pe B yCJIOBUS 
KOHTHHEHTAJIbHOFO Pa3MbIBa YHHUTOMKEHbLI HHKHENeCPMCKHE OTJIOMKEHHA BIWIOF 
JO HHXKHUX COeB TacCTYOCKOFO FOPH3OHTA. 
CpapHenue cBeseHHii O MOLWIHOCTH HW CTpaTHrpaduyeckol MOIHOTe OCaJOUHbe 
OOpas0BaHhii HU2HeKasaHCKOrO NOAbApyca C aHaJIOPHUHbIMM CBeeHHAMH, Ki 
CaIOWMMMHCH COXPaHMBIIMXCH OT Pa3MbIBa HajWIBarepHHOBbIX CaKMaPCKHX Of 
JIOKeHHH, YKa3bIBaeT Ha ABHO BbIpaxKeHHYIO OOPaTHy!O 3aBHCHMOCTb Mex] 
3THMH BeJIMYMHaMH JIA KaxKJOrO JaHHOrO MyHKTa. TeM CaMbIM HaMeuaeTCA BOI 
MOXKHOCTb HCMOJb3OBaHHA KaPTbl PABHbIX MOL[HOCTeH OCTABLUMXCHA OT Pa3MbIl 
TacTYOCKHX OOpa3s0BaHHH [WIA CyXKMeHHA O eTaAX XapaKTePHCTHKH pevibeg 
NepMCKOH CyLIM. 
V3 WaHubix TaKOM KapTbl MOXKHO NOJYYINTS NpelcTaBseHHe O pPaBHHHHOM Pell 
ec)e paccMaTpuHBaemoro yuacTKa NepMcKoro MaTepuKa, aMIWIHTya KouleOaHk 
BbICOT MOBeEPXHOCTH KOTOpOrO cocTaBaNa 50—70 M. STO mpescTaBseHHe Heo 
XOJHMO JONOJIHUTh JAHHbIMH O MOLLHOCTAX CTepJHTaMaKCKHX OOpa3s0BaHHH, pai 
BHTbIX Ha yKa3aHHOM TeppHTOPUN B Be OTAEbHBIX OCTAHIOB, MeCTaMH OOJI 
J\arolllMX KPYTbIMH CKJIOHaMH (cM. pyc. 1). MomHocTb Hx JocTuraerT 30 M Hu Cove’ 
CueloBaTeJIbHO, aMIVIHTyZa KOeOaHuA BbICOT pembeda Morsia QocTuraTb 100 
Vrak, BbIABJIAeTCA, UTO HavOomee SHAUHTEbHbIC BOSBBILEHHOCTH MepMcKd 
cyllM pacnoslaranucb, B MpefelaxX M3y4YeHHOH TeppHTOpHH, B OaccelHa 
pp. Weumpr uv 3ai— B o6nactu TaTapcKoro cBola, B HH30BbAX p. Kampl u Cf 
BepHee — B OGslaCTH TaK Ha3bIBaeMOTO CeBepHOroO Kynowa TaTapckoro cBoza, 
Takxe MO ceBepo-3aNaqHOH OkpavHe MewgekeccKoH BnafuHbl. Cama Mewekes 
cKaad BnafuHa WH YJbAHOBCKO-CypckHi TpornO B pesbede NepMCKOH CylH B 
PHCOBLIBAIMCb KaK OOaCTH NOHHKeHHH. 

TakuM O6pa30M, HaMeyaeTCA B3aHMOCBA3b OCHOBHBIX (OPM pesbeda Nep 
CKOH CylIH CO CTpyKTypaMH MepBoro NopsAsKa COBPeMeHHOTO TeKTOHHYECCKO 
WwlaHa H3yYYeHHOH TeppHTOPHH. OTa B3aHMOCBA3b YaCTHYHO MpocwexKUBAeTS| 
H JIA CTPyYKTYp BTOpoOro MH axe TpeTbero nopsyKa (cM. puc. 1). CmeqoBaTesbH} 
CTPYKTYPHbIH IvlaH ONMCbIBAeMOH TeppHTOPHH B CcepesuHe MepMckoro nmepHo4 
ObIJI BECbMa OJIH30K K €€ COBPCMEHHOMY CTPYKTYPHOMY viaHy. 


Teouoro-MovcKoBaa KOHTOpa Nocrynaso 
Tpecra TaTHedteraspaszsenka 27 XI 1958 | 


IMTHPOBAHHAS JIMTEPATYPA 


1H. TW. Pepacumos, Tp. Ecrecrs.-Hayau. wucr. npu Mosor. roc. yHus., B. 2 (1944 
7B. B.Cenupanospcekuit, Cos. reon., c6. 28 (1948). ® TF. HU. Teonopossy 
he nas (pal HYKHEH NepMH — BepxHero KapO6oHa Ypano-BomxKcKol o6nactTu, FP 
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Hoxuann Akagemun nayx CCCP 
1959. Tom 125, Ni 3 


_OKEAHOJIOLH A 
A. T. HAYMOB 


KOJIMUECTBEHHOE PACIIPEXEJIEHHWE 300IJIAHKTOHA 
B IOKHOH YACTH THXOFO OKEAHA 
(ITpedcmaeaeno axademuxom A. A. I pueopvesuim 29 XI 1958) 


[laHkTonouoruueckue uccenoBanua B III peitce Mopcxolt Anrapxruueckoli 
Kcnequnuu AH CCCP na «O6u» mpoBosMiucb, Kak U paHee, MO TpeM OCHORHEIM 
fanpaBieHusam: 1) KayecTBeHHad HM KOJIMYeCTBEHHad XapaKTepucTuKa TWaHKTO- 
ja; 2) BbIABJIEHHe CKOMIeHHM KpPyNHbIX (OPM MIaHKTOHAa, CJlyxKallux Mute 
JIA KATOB («KpHIb»), H 3) 300reorpactHuecKoe paliOHHpOBaHHe MOBepXHOCTHBIX 
30 10 BHJaM-HHJHKaTOpaM B IWIaHKTOHe. 
| [lo uMeioulHMca JIMTepaTypHbIM JaHHbIM, BO BCeM CeKTOpPe padoT SKCHeqUIMH 
JO cero BpeMeHH MpousBeseHO BCero JIHWIb OKONO 30 MIaHKTOHHBIX CTaHUHit. 
flemHOrounCeHHbIe padoTbl, OTHOCHIMeCHd K MlaHKTOHY THXOOKeaHcKOro 
extopa AutapktTuku ('~*), ocBellaloT JIMIMb Ka4eCTBeHHbI COCTaB IIaHKTOHA, 
JactipefeseHHe OTJeIbHBIX BUOB WIM MMelOT XapakTep O630pa (*), Gasupyto- 
ieroca Ha HeOOJIbWIOM MaTepHauie. Mmeromiveca B HallleM pacnops»xKeHHH KO- 

MUCCTBCHHbIe JAHHbIC OXBATHIBaIOT IOXKHYIO YaCTb TacMaHoOBa MOPS, OTKPbITbIe 
Boybt Tuxoro oKeaHa or 150° B. 2. 20 Geperos IOxHoH Amepuku u OT KpOMKH 
NaByyero Jibqa To 40° to. w.,a Ha pa3pese ocrposa Ilacxu (no 109° 3. 4.) no 
(27° io. w. TakumM o6pa30M, HccieqOBaHHAMH OXBa¥eHa BCA 1OXKHAA YaCTb 
dTuxoro oKeaHa. 

COopb! Obl MpOBeeHbI MO TPeM MepHAMOHAJIbHbIM paspe3aM, OJHOMY [Ha- 
rOHaJIbHOMY HM MO paspe3y BAOb UMIMcKOrO nmoGepexba IOxHoH AmepuKku. 
‘Paspesbi Obl ocymecTBeHbI B 1958 r. B ceMyIOUHe CpOKH: 


Paspe3 NoNe cranuuh Bpema c6opos 

TacMaHOBO Mope 342—393 411—17 III 
Hopaa 3enangqua — o-Ba Baanenu — 3emaa Buxtopun 304—373 18—28 III 
Mope Pocca go 160° 3. q. 375—381 28 III—2 IV 
IIo 160° 3. a. 381—396 2—11 VI 
J[varovaJbHbli paspe3 K mopio AmyHjceHa 397—404 415—20 VI 
Ilo 109° 3. 4. go o. Tlacxu 408—432 23 IV—7 V 

| o. Tlacxu — Banpnapauco (Aun) 433—445 11—22 V 

Byomb 6eperosp Oxo AmepuKu 446--450 1—5 VI 

E B up. paka — 3anaqupli 451—457 6—8 VI 

| B up. Lpaka — Bocrounblli 459—469 410—13 VI 


| KosmuectBenuple COopbl MaHKTOHa MpOW3BOAMJIMCb CTaHJapTHOH CeTbIO 
Tbxequ (quamerp Koster 37/50 cm, MedbHuuHOe cuTO Ne 38) c ropusoHToB: 0O— 
125; 25—50; 50—100; 100—200; 200—500 m. IIpu HegocraTKe BpeMeHH Ha CTaH- 
‘HU, WITOpMOBO Moroge (mpu BeTpe cBbIe 24 M/ceK) MIM KpatHeli OeqHOcTH 
‘M1aHKTOHa (KaK, HallpHMep, B CyOTponMyecKHx BOax) CepHA 3aMeHAJIaCb 
TotTalbHol mpo6ot O—100M, uTo Obl0 MOcTaTOUHO AVIA COCTABMeHUA KapTbI pac- 
mipenenenus 6HOMACCHbI IIaHKTOHA B 9TOM Cu10e. 
 IpeapaputeibHad oOpa6oTrKa cOopoB MpOH3BOAMacb CJleAyIOuliM o6pa- 
30M: I1poObl PUKCHPOBaINCh 4%-M (POPMaJIHHOM, (PU_TPOBAIMCb Yepes (pHJIbTpbI 
43 Me@JIbHUUHOrO CHTa Toro Ke HoMepa (Ne 38) HM B3BelIMBaIMCb Ha allTeKap- 
eKux Becax (BMecTe C (puJIbTpoM, Bec KOTOporo onpeyemaca sapaHee). Ilia 
ompeseeHuaA BUAOBOrO cocTaBa MpoOa MpOCMaTPUBaach MOA OHHOKYJIAPOM. 
B ppicoxux wiupotax (65—70° 10. ul.) OrPOMHOe BJIMAHHE Ha KaYeCTBEHHOE CO- 
CTOAHHe HU KOJIMUeCTBEHHY!IO XaPaKTePHCTHKY [WIaHKTOHA OKa3biBaeT J1eOBaA 
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(pine BospacTHbie ctayqun Copepoda: Calanus propinquus, Calanoides 
jatus, Rhincalanus gigas, Paraeuchaeta antarctica, Metridia gerlachei. 

| Tlanee k cepepy (Ha cranuuax NeNe 334, 335, 370 4 T. 2.) MpoucxoyAT cMeHa 
‘OHA B IWIAHKTOHE HM 3aMeTHOe yBesIMYeHHe EO OHOMACCHI, NOABJIAIOTCA Gomee 
panne cTanun pasBuTua Copepoda. OGmjan OHomacca maHKToHa BO3pacTaer 
/HECKOJIbKUX MHJIMTpaMM 0 2—3r Ha | M? (B coe O—100 m), a B HeKOTOpEIX 
jy4aax (B 30He NaByyero bya, cranuua Ne 371) yo 7—8 r/m?. [lo 6uonoru- 
(KOM Ce3OHHOCTH MWIaHKTOH STHX BO MOET ObITh OXaPAKTePH30BaH Kak TH- 
)7HO BeCeHHUH: HaOmofaeTcA MOMIHOe pasBuTHe PUTOMMAHKTOHAa, KOTOpbIMi H 
2T OCHOBHY!IO OMoMaccy B BepxXHHxX ropH3oHTax. V3 suxoB dutomlan- 
pHa B lBeTeHHuH ocoGeHHO CoubulyIo pomb urpator Synedra spatula, Chae- 
eras neglectus u Corethron sp. 

| SoommaHKTOH B 30HE TWlaBYYHX JbLOB KOJHUCCTBEHHO HeCKObKO Goraue, 
{1 B UpunawHow sone, OHakO KONMUeCTBO ero BCe Xe ewe HeBeHuKO. Io 
WIOBOMy COCTaBYy 300MIaHKTOH COXpaHseT XapakTepHble yepTH! ANTapKTHUe- 
bu 30HbI. BeprukauibHoe pacnipegxeseHue MaHKTOHa B NpHsexKalllux K Mate- 
<y wWlMpoTax M OuIM3sexKalllMxX K STOMY palioHy MWlaByYUX JIbdax xapakTepu- 
pICH CJI€XYIOWMMMH H3MeCHCHHAMH: Ha CTaHUMAX, NpHexKall“x K NpHTaw,— 
MHee COCTOAHME IWwlaHKTOHa, OTCYTCTBHe (*HTOMIaHKTOHa M He3HayHTeIbHOe 
paMueHve OvoMaccbl B HHXKHHX TOPH3OHTaX; Ha Oomee CeBePHbIX CTaHIMAX 
janimu NeNe 330, 371) ocHoBHan Ouomacca (Hayao UBeTeHHA) 3aHuMaeT TO- 
WXHOCTHBIH TOpH30HT (0O—25 mM); elle ceBepHee (UTOMMAHKTOH, JocTUraroului 
PHOTO pasBHTHA, paclipoctpaHsetca B Oosee ray6oKue cou (0 100 M, a ce- 
#Hee — elle riyOxe). Bpicokad Ovomacca 1Ox%KHbIX WHPOT K ceBepy oT 65— 
} 10. Ill. YMeHbIwWaeTCA JO YMepeHHbIX BeJIM4YHH HW JocTuraerT He BbIle 300 mr/m?. 
|BaTOpHA C YMepeHHOH OvomMaccoH 3aHHMaeT BeCbMa GOJIbIOe MpOCTpaHCTBO 
repepy. CesoHHoe cocTOAHHe HM BHAOBOM COCTaB TJIaHKTOHa Ha BC€M 3TOM 
iicTke HEOJHOPOAHBI, TAK KaK 3feCb 3aXBaTbIBaeTCA HU OObWaA YacTb cyOaH- 
| KTHUeCKOH 300reorpaduyeckon OGslacTu. 

TOxkHadA 4YaCTb STOTO MpOCTpaHCTBa HacesleHa THNHYHO AHTAPKTHYeECKUM KOM- 
/KCOM IJIAHKTOHHBIX OpfaHH3MOB HM HaXOJNTCA B NO3HEBeECeHHEM COCTOAHMH. 
ible K ceBepy B WupoTax mpumMepHo oT 64 Jo 58° 10. mW. GHoMacca 3Ha- 
}ebHO YyBenHUMBaeTCA, OOpa3ys BBITAHYTbIi B IHPOTHOM HanpaBseHuH 
bIK» MIOBBILICHHOH OuoMacchl, OOpa3s0BaHHbIli 3a CueT JIETHETO MaKCHMYMa 300- 
\HKTOHA WH XapakTepu3syloululica Guomaccol 300—500 mr/m°, a B WeHTpasb- 
« uacru uw yo 1000 mr/m®. Y cepepHbIxX rpaHHll 9TOFO KABbIKa» MIPOHCXOMUT CMe- 
| BUAOBOTO COcTaBa H THMHYHO aHTapKTHYeCKHH KOMIVICKC OpraHH3MOB 3aMe- 
irca cyOaHTapKTH4eCKHM, Tye pyKOBOAleH Gopmok sBuasaetca Calanus 
lillimus. Tax, sToT BH yxe BcTpeyaetca Ha cTaHIMAXx NoNe 363, 387, 389 u 
|, OMHOBPeMeHHO C YXOAAUMMH Ha riyOuHy HH2xKe 100 M (m0 aHHbIM PHAposO- 
‘ecKoro oTpsja 1) MpeqnoNOKUTeMbHO XOJOMHEIM NPOMe2KYTOUHBIM CIO) aHT- 
“TMuecKuMH Buyamu Rhincalanus gigas, Paraeuchaeta antarctica, Calanoi- 
| acutus, Calanus propinquus. Emre famee kK ceBepy, CyH MO BO3pacTHbIM 
imuam Copepoda, lulaHKTOH HaXOJMTCA B OCeHHEM dase pasBuTus. 

'B BepxHeM cil0e BOYbI YeTKO BbIPaKeHbl BEPTUKAIbHbIe CYTOUHbIE MHTpalun 
| rayOunpr 50—100 m) Calanus simillimus. MurepecHo, 4To HavOombuine n10- 
laTeIM OMOMACCHI WIA STOM YaCTH AKBaTOPHH 3ayacTy!O JlaeT He BepXHHH 
-MeTPOBbIii culo, a cnoH100—200 M, T. €., KaK yKa3biBaJlOCb BbIlle, Mpeno- 
XHTCJIbHO XOJIOJHBIN MpOMexKYTOUHIM CON. ; ques’ : 
K ceBepy OT akBaTOpHU, XapaKTepHsyiollleHca YyMepeHHOH OMoMaCcoH, 
‘aT Oe€HbIe MIaHKTOHOM BOJ[bI, HaCeJIeHHbIe YMepeHHO-TeMOROAHOK cayHol. 
yMacca B 3THX BOsax He MpepBbituaet 10 mr/M®. OcHOBHad 4aCTb STHX BOI se- 
r B cyOrponuyeckoli 30oreorpaduyeckol oGsacTH (NO MpesBapuTedbHOMy 
‘eqenenuio K. A. Bpogcxoro). B wexTpasbHoli uacTH HHsKad Ouomacca, ony- 
ACb K IOTY, 3aXBaTbIBAeT YACTb BOL, MpHHaewkallux K cyOanTapKTuKe. 
(Paspes, MpoBexeHHbI BOb UMMCKOTO mo6epexba FO xKHOK Amepuxu, 
“bIKaloulHeca C HUM pa3spesbl B Mp. J[pska MOKa3aJIH, YTO BOAbI BOCTOUHOH 4a- 
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(C'ymMOou1bAToBa) TeveHua. Kpome Toro, culeqyeT YYHTbIBaTbh, YTO PaOOTHI 3KC 
IMUMM MpoBoyMHch 3yecb c 1 no 13 VII, T. e. B Hadame 3HMHero MepHo; 

B cepepHoli vacru pa3pe3a Bao» Seperop IOxHoH Amepuku Hadmofaer 
pasBuTue cbuTonmaHKToua. Jlamee k tory Onomacca NaflaeT, JOXOAA O MAHHMa4 
HbIX 3HaueHHi B CeBepHOH yacTu mpouuBa J[pska, re B ITO BpeMA yxKe Had, 
ylaeTCA 3HMHee COCTOSHHe WiaHKTOHa. Buomacca B MpouIMBe, 3a MCKIOUeH 
KpaliHe CeBepHbIX TOUeK, He MpeBbiuaeT 10 mr/ m? B coe O—100 M. B BeptTukad 
HOM paclipeyeieHuu XapaKTepHO He3HayHTeIbHOe YBeIMYeHHe OHOMACCHI B C 
200—500 m (g0 40—50 mr/m?). | 

Vs wicna KpyMHbIxX M1aHKTepoB, MpeAcTaBsAIOULMX HHTepec KaK KOPMOBE 
OObeKTHI KHTOB, B AHTaPKTHYeCKUX BOMaX HaHOoslee pacnpoctpaHeHbl sydays 
ub, H ocobeHHO Euphausia superba. Cuefyer cpa3y *e CKa3aTb, 4TO CYLek 
BYIOUMe IWIaHKTOHHbIe CeTH MIOXO yJlaBJIMBalOT 3THX CpaBHHTebHO KPyNHl 
HM OUCHb MOMBHXKHbIX XKHMBOTHbIX, TaK UTO MO HalllHM CeTHbIM COOpaM MOd# 
TOJIbKO OTHOCHTeJIbHO BepHO CYAUTb O pacipocTpaHeHHu Hu KOHYeCTBe ZYd~a) 
3HHJ, 10 HX MOJIO{bIM CTaMAM, KOTOPbIe erKO HM JOCTATOUHO YaCTO. yaBJIMI 
}OTCA IWI@HKTOHHBIMH CeTAMH. 

B Han6ouree 1OxKHBIX OOCIEQOBaHHbIX HAM TOUKAaX, B palioHe OeperoBoro Nf 
lad y MaTepuka AHTapKTHIbI, BCTPeyalOTCA JIMIWb OTICJIbHbIe 9KZEMIVIAPbI Pa 
HHX JIMYHHOUHEIX CTaqui (Obl OOHapyxeubl II u II] Haymiuu u paHHne kali 
TONHC) sypay3Huq. OMHakKO HEOAHOKpaTHO OTMeYeHHOe MAMMOJIOFOM 9SKCIeAME 
B. A. 3eHkoBiueM MH HaMu 3HauHTebHOe YHCO KOPMALLMXCA Tpynl KATOB (i 
MMYLLECTBEHHO MavIble MoocaTHKH Munke uv (pUuHBaJIbI) MOSBONAeT MpelNOOM! 
3eCb HaslHuHe CTali NOJOBO3PeNbIX 9YPay3HHA, KOTOPbIe BIXOJAT B MOBeEPXHG 
Hble CJIOH BCJIeACTBHe 3ATCEMHEHHA MOMIeTHbIX BOA. 3fecb OHH OCOOeHHO ocr} 
HbI KHTOOOpa3HbIM, KOTOPble NOCTOAHHO YXOMAT NOX Jel, MOABIAACh B MOBI 
AX M TpeulMHax He yale vem uepe3 10—15 Muu. CepepHee, B 30HE IIaBy 
JIbJOB, MOJIOb 9ypay3HHy MpescTaBleHa HeCKOJbKO Ooraye, B OCHOBHOM #) 
HHMH H cpequuMu cdbypuniuamu. Eure Jamie Kk CeBepy KOH¥eCTBO 9yday3i 
(MOO) MocTeneHHO yBemuunBaeTca, OxonA Wo 80—100 ak3emmIapos Ha | 
puto MpoO craHyapTHor cerpio JKenu, B coe ot 0 yo 500 M B paloue «a3i 
MOBbILIeHHOH Onomacchy». Jlanee K ceBepy kKoMYeCTBO 9yPay3HH CH 
coKpallaeTca H B CyOaHTapKTHKe THINHYHO aHTapKTHYeCKHe BHbI 3aMeCHAK! 
cyOaHTapKTH4uecKuMu (B OCHOBHOM H3 pola Thysanoessa). B cepepHol 4a) 
cyOaHTapKTHKH 4NCIO 9THX 9yday3sHUuy WocTuraeT uHOrma 25—35 MoOJOALIX 
Oe B Ipo6ax cTaHyapTHor cerpro J»Kequ Ha O—500 M. Boupiloe cKomieHue 
JIOBO3PeJIbIX SyYPay3H OblIO OOHapy2KeHO HaMH y O-BOB BaseHH MmpH pabi 
Ppa3HOrIyOHHHEIM JenmpeccopHbiM Tpasiom. Ilocae mosyyacoBoro TpasleHuA KOC 
JIOBOM Ha 0—500 mM np cKopocTu cyqHa 4—4,5 y3via ObluIo O6bITO oKOIO & 
MNOJIOBO3peuIbIX syPay3HH. B 3sTOM %xe paloHe OblwIo OOHAapy2xKeHO oOrpoM 
CKOINJI€HHe KHTOB, KOTOPOe ObIIO OLleHeHO B. A. 3eHKOBHYEM B HECKOJIbKO TBi) 
rovloB. 13 ,pyrux BUOB «KPHJIA» B UCCeCOBAHHOL AKBATOPHH MOUTH MOBCeMeCH 
pacipoctpaHeuwa runepuuga Parathemisto gaudichaudi, scrpeuyatoujasca, 
HakO, B OOJIbIIMHCTBe Cy¥aeB B HeEOOMbINMX KOMMUeCTBaX. KpbimoHorve Mj 
JOCKH, MpefcTaBeHHble B AHTapKTHKe HeCKOJbKUMH HeKPYNHbIMH Bua! 
He OOpasyloT CKOMIeHUH C OoubIOM 6UOMaCcOli H Kak «KpHJIb» He HMeIOT CYL 
BeHHOrO 3HaueHHs. : 
* B sgakmouenne mpHHocumM ray6oKkyio OjarojapHocTb coTpyHuKaM Onc! 
THN€CKOTO OTpsANa Mopckoi aHTapKTHueCKOH SKCNeAMUMH HM Ja6opaTopHH Na 
Tova} Mucturyra okeaHooruH AH CCCP, wu oco6eHHo ui.-Kopp. AH CG 
B.4L.{Boroposy, mpodeccopam A. TI. Augpuawesy, K. A. Bpogcxomy u II, 
Ycauepy, OKa3aBIIMM HaM OOJIbIIYIO NOMOULb H MpOABHBIIMM XUBOH HHTepEs 
HawleH padore. | 

UuctutyT okeanonoruu Tocryno) 

Axkayemun Hayk CCCP 28 X1 1958 

ft RE DALMPOBAHHag JIATEPATYPA | 

: : : Co UReD.5 Os oi eUl (9D4) se Vier Calter st DiTHene aimee 

poden Resultats du voyage de la «Belgica», Rap. sci Zool., 1902. 3J. W.S.M 
Norw. whal. Gaz., Ne 3, 127 (1956). 4P. Foxton, Disc. Rep., 5, 28, 191 (1956). 
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Worsayp AKkanemuu Hayk CCCP 
1959. Tom 125, M3 


HIAJEOHTONOTHA 


K. B. KOPAQ 


, POBJIEMATHUECKHE OCTATKH H3 KEMBPMMCKUX OTJIO)KEHHH 
IOrO-BOCTOKA CHBUPCKOM MJIAT®OPMbI 


(ITpedcmaeaexo axademuxom H. H. ll maavzaysenom 20 X 1958) 


KemOpulickne oTs0x%KeHuaA loro-BocToKa Cu6upcKoli naaTpopmp! u306umy1oT 
}TaTKamu (bayHb! u dbopi. B stom palione B KeMOpuu UpesBEalino pa3sBHTEl 
Wik apXeOWMaTbl, TPHOONTHI u XHONHTHI. BeTpeyaiorca Takxe OpoxHOMoLD. 
bmLiioe pasHooOpasue BuyOB OOHapyxuBaet pox Epiphiton. Stu sogxopocau 
MOBMECTHO C apxeOllMaTaMM MH CaMOCTOSATeIbHO) CTponM Ouorepmpl. OguaKo, 
IMUMO XOPOLUO ONpeseMMbIX NpescTaBuTeleH KeMOpulickoro opranHyecKoro 
@ipa, 3eCb BCTpeyaloTCA OCTaTKH OpraHH3MOB, KOTOpble MOryT ObiITb onpese- 
tHbI JO pasHOH cTenenu LeTambHocTH. Ona u3 Takux CbopM Obiuia OOHapyxKeHa 
OTJIOKeCHHAX BEPXOB aTaOancKoro FOpH3OHTa alfaHCKOrO Apyca Ha p. Jlene, 
2 KM Huxe J. FOmait. Stu ocayku COOTBETCTBYIOT BPCMCHH KOPCHHBIX H3MCHCHHHt 
pexkume KeMOpuiickoro Mops — Ha rpaHHe aTaOaHckoro uM CHHCKOrO Bpe- 
HH. Bo8MOxKHO, YTO Mponcmiemuee H3MCHEHHE MOPCKHX TeveHHH ObWIO MpH- 


STo oveHb CBOeOOpasHble MeIKUue COPMEI, OTUCTIMBO PasJIMUHMble B WWIndax, 
HoUvypOueHHbIe K OYHb y3KOMy CTpaTurpaduyeckomy Juanasony. HackoubKo 
je U3BECTHO M3 JIMTepaTyPbI, OHH HUTAe NO cux Nop He Obl BCTPeyeHbl. 
Jipyrue octaTKu, HaoOopoT, MpuHaiexaT JOcTaTOUHO KPyNHbIM OpraHHu3- 
MM, JOCTHraBLIMM, Cy NO HaxoyKam, 2—3 cm. Oxnn ObWIH BCTpeYeHbI B pH- 
OBbIX H3BeCTHAKaX CpesHero KeMOpna p. Amru CoBMecTHO Cc 3mM:pHTOHOBLIMH 
)pyopociamu u cuonesmu. UpesspaliHo BaxKHbIM ABJISeETCH TO, YTO B MaTe- 
ase OblIM OOHApyxKeHb! KaK COBCEM MOJIOMbIC SK3EMIVIAPbI, TAK HM y2Ke pasBuB- 
ueCHA OCOOM, UTO MOSBOAHO CleaTb HEKOTOPble NpesnotoxKeHuA OO HX Tpo- 
IsxomKeHHuHv. STO ObwIM OAMHOUHbIC OeHTOHHbIC (OPMB!, MpukKpenABWIMeCA 
/cyOcrpaty ocoObiM noxouwBooOpasHbIM OOpasoBaHHeM, pasa B Ba OoubIero 
jasmepa, uem Juamerp camoro Tea. Iloqomma umeerca y Bcex OOHAapy2KeHHbIX 
| KOJIJICKILMM SK3EMIIAPOB — y2Ke HauuHas Cc pasmepa 0,5 cm. CkeeT MOJIOLbIX 
}coOeli uMeeT MELIKOBHAHYy!0 (POPpMY, HECKOJIbKO Cy2KMBAaIOULyIOCA KHH3Y, K T0- 
ome. Ha pepxHeM KOHUe rHqponogoOnoro MeliKa pacMouaramocb OTBepcTue, 
MHMMAIOLee Y MOJIONbIX 9K3CMMIAPOB TPeTbIO YaCTb AUCTaMbHOrO KOHa. ITO 
BepcTue OOHAPyXKeHO TOKO y OMHOFO H3 ABYX MOJIONBIX 9KSEMIWIAPOB, Y 
fOoTOporo OHO CMEeILeHO K ONHOH CTOPOHe, YeM, BO3MO2KHO, HameyaeTca On- 
harepabHaad cummetpus. Ilo-BsuyuMomy, 9TO OTBEPCTHe COpasOBLIBasOCb B IIpo- 
lecce pasBHTHA OpraHusMa, MOCTeMeHHO yBeCJIMUMBaACb B pasMepax, UM y B3poc- 
‘IX (POPM CTaJIO 3AHMMAaTb BCIO BEPXHIOIO YaCTb TEVA. 

| Ckener 9THX OpraHH3MOB, BHMMO, HapacTal WuksaMH — ceKTOpaMH, 
HOMKOOOpa3sHO paClIMPHAIOU,MMHCA KBepXxy. HenocpeycTBeHHo MexKy ITHMH 
lekTOpaMU HUKAKUX MeperopofsoK, OTe AIOWMUX UX OT HW2KHCM YaCTH CKeNeTa, 
te OOHapyxKeHO, HO Ha MX TpaHHlax MOMelalorcs KapMa HOMOOOHbIC yruly- 
‘eH, Yepe3s KOTOPEIe, MO-BAAUMOMY, NOMMMO BepXHei YacTH OpraHusMa, Ocy- 
HeCTBIANIOCb COOOMULeHHe C BHeUIHeH Cpeyou. 

| Cxener 3HauuTeIbHO MepeKPHCTaIH30BaH, HO MeCTaMH co3faeTCA BIe- 
laTueHHue O CFO M@KOMOpHCTOM CTpoeHHu, OCOOCHHO y MOJIOJbIX SK3CMIWIAPOB. 
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Ilopepx cKeslera HEKOTOPbIX (OPM BUA CJIOMCTAA KOPOUKA MHOTO, YEM CKEIE 
crpoenus. Oua pacmouiaraerca paBHOMepHbIM CyloeM 0 BCemy ckeseTy. Bop 
MOXHO, YTO STO CerKa OObISBECTBJICHHbIC TKAHH, HO, BEpHee BCero, 9TO H3BE 
CTKOBad KOpOUKa, OOpasoBaHHaA BbIACAIOUMMU H3BeCTb BOJOPOCJIAMH. 
Takum oOpa3oM, HaJIMuHeM OCKYyJIyMONOROOHOTO OTBeEPCTHA Ha JMCTaJIbHCh 
KOHUe Y MOJOMbIX OCOGel HM MOJIOCTH BHYTPH CKeJleTa H HaMewarollleHcAa Nop! 
CTOCTbIO ero OOHAPyXKeHHbIe (POPMbI HaNOMHHAIOT TyOOK; B TO Ke BPCMA TOHK 
CTCHKH CKEeTA CJIOXKEHLI OLHOPOLHEIM KaJIbIMTOM (CHMKYJIbI Hue He OOHAap)y 
XKCHbI); BHEWHAA tbopMa cKeleTa rupomos,obHa. | 
Xapakrep pocta ux o¥veHb Noxox Ha Coelenterata. On Obl cBa3aH, 10-BUD 
MOMY, C IMKJIMUHbIM HapacTaHueM, Oe3 OTIIHYPOBbIBaHUA OT MaTEPHHCKOFO Ob 
raHy3Ma. | 
OjHako, HECMOTPA Ha CXOJCTBO HEKOTOPbIX UePT CTpOeHHA OOHAPY2KCHHBIX Of 
TaHu3MOB C ryOKaMu, BCe Ke UX BPA JIM MOXKHO MPHUMCIMTh K ryOKaM, XO} 
ObI H3-3a OTCYTCTBUA CNMKYJI B CKesleTe. Bowee Bcero OHH, NOKayH, TATOTEH 
K KulweyHonosmocTHEIM — Hydrozoa. 
Hye momermtaetcn onucanue OOHapy2XXeHHbIX OPraHH3MOB. 
INSERTAE SEDIS | 
e'nt accede ao ain 


Tum pogaW— Lenaella reticulata Korde; p. Jlena, 2 km Bpmue 2. IOga 
HWKHHH KeMOpHH, aT@aOaHCKMH TOPH3OHT. | 

JLuaruos. Cxener u3BecTKOBbIM, IHWIMHApHuecKui, C HE3AMKHYTHIM Bep 
HHM KOHILOM, OKPyIJIbIli B MomepeyHoM ceyeHuu. CreHka ckesleTa mpodose 
6M3KO pacnOJlararolluMucaA cerka u3rvOalouluMHCA BBepX MH KHapyxKU Kat 
JI@MH C OBaJIbHbIM CeyeHHeM, Cc Gosee WWIMHHOH monepeyHoH ocbio. B tanre 
IMaJIbHOM CC4YCHHH CKemeT ceTKONOOOeH. 


Lenaella reticulata Korde sp. n. 


Pre. 1 id 


Touaortun—IIMH AHCCCP Ne 496; maud; p. JleHa; HuxKHuH KemMOpH 
aTqaOaHCKHl TOPH3OHT. 

Onucaunune. V3pecrkopplii cKeleT WHIMHApHueckHi, c MonepeyHuke 
B Ba pa3a MeHbuMM (0,56 mM) m0 cpaBHeHuIo c AmMHOH (1,2 mm). | 

Bea crenka ckesleTa mpoOozeHa KaHaJlaMu, HallpaBJIeHHbIMH BBepX, pacli 
pstomumucsa oT 0,041 no 0,025 mm u u3rHOalolluMuca KHapyxKH. 

Kanasibl B CCUCHHH CIVIIOULEHHbIe TO HalmpaBJIeEHHIO CHU3Y BBePX, OBaJIbH 
(opMbl, HeBeTBAMHeca. J] iuHa KaHaJIOB MH TONULMHa CTeHKH CKeseTa 0,11 mm. KI 
HaJIbl, MpoOoWarouwe CKeJeT, OTKPbIBAIOTCA Hapy2xXy OBaJIbHbIMH OTBEPCTUAM 
y HallIMX 9K3eEMIVIAPOB paBHbimu 0,09 x 0,041 mm, c nomepeuHon ocb10 0,09 m 
IIpomexkyTKH, CTCHKH M@eKAY KabaslaMu, HesHayuTebHOH TomuUHEI 0,001 nil 
Ilostomy ckeleT BbIrIaquT ceruatbim. BuyTpH cKeleTa HaxoOfMTCA mMo0ci 

PaluadbHaH NpPHypoOweHHOCTb H COMyTCTBY| 
maa bayuHa u duopa. Berpeyenbl B KeNTOBAaTO-cepbIX BOLOpOc 
BbIX H3BECTHAKAX COBMECTHO C apxeolMaTamu Carinocyathus sp., Lenocyath 
u Etmophyllum u sogopocnamu Epiphyton plumosum Korde n Epiphyt| 
minor Korde. 

Peonmoruueckuh BOospactT w- pacnhpocnpaneng 
p. Jlena, 2 km Bpmmte 4. lOnst; HuxKHuii KemMOpuit, aTqaOancKuit nae, 


Lanae lla onga sp. n. 

Puc. 1, 2—3 

Toaotun—ITWH AH CCCP, Ne 496a; p. JIena, 2 km Bpuue mn. FOnst 
HWKHHH KeMOpui, aTqaOaHcCKHi ropusoHT. | 


Onucaune. Cxeser c nonepeynukom,'’B NATb pas MenbuuM (0,33 Mat 
| 


yem JuiMHa (1,56 mm). 

Kanaubl, mpoOoxatouive creuky ckeleta, JuuHoI 0,11 uM, HallpaBJIeHbI p 
KO BBepx Tox yriomB 60°. B ume BuyuMad IWupNHa KaHaloB paBHae 
0,03 x 0,06 mm. Crenka Mexmy KaHasamu TosmuuHolt 0,001 mm. 
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mc. 1. 1, 4 — Lenaella reticulata Korde: / — roaotun Ne 496 (mud), MpoqombHoe ceyeHHe> 
Keneta; 4 — napatun Ne 497 (und), MomepeyHoe ceyeHHe CkevleTa, 2, 3 — Lenaella longa 
Xorde: 2 — ronorun Ne 496-a (wand), MpokodbHoe ceyeHHe CKeeTa, 3 — mapatun Ne 497-a 
usu), Monepeynoe ceyenne ckeneta. | — 4 — p. Cunas (nepbili IpHToK p. Jlenbi); HuxKHHE 
emOpuii, Bepxu aTqaOanckoro ropusonta; 60X. 5, 6 — Coelenteratella antiqua sp. n.; MapaTum: 
jf 577 (wand), Moviofble SK3eMIAPbI, MpOMO/IbHoOe CeveHHe, P. Amra; cpeaqHHl KeMOpHi, am- 
Junckan cputa; 7. 7 — Coelenteratella antiqua sp. n.; MapaTHn Ne 323 (mau), mpolob- 
oe, H€CKOJIbKO CKOWeHHOe ceyeHHe CKeseTa; Pp. Amra; cpeqHuH KeMOpHi, aMrHHcKas CBHTA€,.. 
5x. 8 —Coelenteratella antiqua sp. n.; ronoTun Ne 323 (mand), MposombHoOe CceyeHHe CKe-- 
jeta; p. Amra; cpequuli KemOpHii, aMruHckad CBHTA, 5oX 


‘AH, 1. 125, Ne 3, Kopzs 


on 


We XOACTBO MH pa3zsauune. Lenaella longa ormuuaerca or L. ree 
| lata sHauuTembHO Gomee YAJIMHEHHBIM CKEJICTOM HW MeHbIUeH ero wupH- 
j, Oomee y3KHMM Kanaan, MpoOoarouluMu CKeleT, HU MeHbIUei ux MONO- 
i} 

oO. 

eomoruueckuh BOS Pp aetT “y "paci pocr p ane ne 
Wlena, 2 km some 4. lOjali; Hmxunii KeMOpHH, aTqaOaHcKuli ropy3oHT. 


Goel enieta't ella oon, 
| 


iT uu pojfa Coelenteratella antiqua sp. n.; p. Amra; cpeguuii KeMOpuh, 
MHCKaA CBUTA. 

ha MarHos. Opranu3M ofMHouHbiii, OeHTOHHbIi. CKener ofnocreHubiti 
JYUIMPAIOWULAXCA KBEPXy Y4AaCTKOB, B OCHOBAHHM KOTOPbIX B KapMaHOMO,06- 
K OOpasopaHuAX HaXOJATCA OTBEpPCTus, Yepes KOTOPbIe BHYTPeCHHAA MOOCTb 
pleTa cooOulaerca c Hapy2KHOH cpenow. CBepxy ckesleT HesaMKHYTHIii, B HWK- 
| WaCTH HeceT NOMOWBY, NPHKpeMMAIOWLyI0 ero K cyOcrpaTy. 


Coelenteratella antiqua n. 
Puce. 1, 5—8 


WT on otrun — TMH AH CCCP, mum Ne 323; p. Amra; cpequuit KemOpuii, 
WHCKaA CBUTA. 

Onucaune. Cxener u3 ploMKooOpa3HO pacliMpsIomMxcd yuacTKOB 
fHoH 0,56—0,83 mm. B ocHoBaHuH 2TH y4acTKH uMeloT JuametTp 3,0—4,0 mm, 
epxHeli uacTu pacuiupeHbl Jo 5—6 mm. TovwmjuHa creHku cxkeseta 0,5 mM. 
aHa nojowspt 8,0 mm. Bepxuwl yuacroK ckesleTa CBOOOHO OTKPbIBaeTCA 
vyxy. BuyTpu ckesleTa mosocTb. Y MOmONbIX CPOpM, He pa3seeHHbIX ee Ha 
hcTKU, TakxKe HaOsmiofaeTca MOOCTb BHYTPH MeUIKOBHAHOrO cKemeTa C 
KOM CTeCHKOH. 

Bricota ux 7,0 MM, wupHHa y ocHoBaHuA 2,4—2,6 MM, B JuCTaIbHOM 4a- 
upHua 3,4 MM. TloqomBoButHEM 06 pasoBanem 9TH (POpMbI MpuKpenis- 
hb K cyOcTpaty. C BHeMIHei CpeLOH MOOcTh Tema CooOMalach OCKyJIOMO- 
(OOHBIM OTBEPCTHeM, MOMeLaBLIMMCA Ha BepXHed YacTH Tema. Orpepcrue B 
metpe 1,1 MM, HeCKOMbKO CABHHYTO K OMHOH cTOpoHe. — 

iCxonucTBo u pa3saunune. Coelenteratella antiqua no cBoum mpu- 
KaM CXOflHa Kak C ryOkaMu, TaK M C KHIMCYHONOMOCTHBIMM 43 Kuacca TH- 
igunix. Tlosromy momemlaerca ox Bompocom B Tun Coelenterata. 
IPeonoruueckul Bo3spacT H MeCTOHAXOKeCHHE. 
hAmra, 8 KM HuxKe moc. Xomyctax; cpequui KemOpuit. 


Tloctymusio 
| UuctutyT maseoHTosorHu 
{| AxKafemuu HaykK CCCP 16 X 1958 
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Jloxnagn Akayemun nayk CCCP 
1959. Tom 125, M3 


A. JI. MAKJIYXO-MAK JIAH 


O CTPATHIPA®HYECKOM 3HAYEHHH, CHCTEMATHKE WU 
®UJIOTEHUM WITA® DEJ JIOOBPASHbDIX POPAMMHU®EP 


(ITpedcmaeaeno axademuxom C. H. Mupounosom 12 XI 1958) 


Tleppas mradpennoo6pasnaa cpysyiuHuya (Fusulina sphaerica Abich) 61 
onucaHa 100 mer nasag, B 1858r., I. B. A6uxom. U3yuanu stu dopamunnde 
B TMlocyieqHee BPeMA H oreyecTReHHbIe MasleOHTOJOTH (2-°), uw sapyOexupre (7 
M. Tomncon (#*) u A. JJ. Muxsayxo-Makaatt (°) mpeqoxkuin BbI,eIMTS UT 
be 006pasHble Py3yHHU ALI B OTIebHOe CeMeHCTBO.OHaKO 9TH ucceqOBaT} 
T10-pa3HOMy MOON K CHcTeMaTHKe aTOH rpynnpt. M. Tommcon u K. Poe 
(7) ycraHoBusH nogcem. Ozawainellinae, cunTad THNMYHBIM JIA Hero | 
Ozawainella. A. JJ. Muxmyxo-Maknait (1949—1953 rr.), ONMpascb Ha Cf 
MaTepHaJIbl, MOularal, YTO AWA sTOM rpynnbl dopamunudep THMMYHDIM 
asetca pox Staffella, u Bbiyenum nogcem. Staffellininae. O6ocHoBpIBas BHIRE 
Hue STOrO MoycemelficrBa, A. JI. Muxnyxo-Maxsaii (4) onupasca TakxKe Ha @ 
ilMasibuy10 padoty K. B. Muxayxo-Makuau (’), B KOTOpOL CTaBHsacb NOX Coby 
COMHeHHe paBOMepHOCTb BbiqeleHua pofla Ozawainella Thompson. Ed 
CTBCHHO, UTO 3TO MOCTABHIO NOX yap HW BO3MOKHOCTH BLITeIeHHA MOceM. S| 
wainellinae no (bOpMaJIbHbIM CooOpaxKeHHaM. B HacTostlee BpeMA, OJHAKO, M 
HO IIPH3HaTb BO3MOXKHbIM COXpaHeHHe pofoOBoro HavMeHOBaHHA Ozawain 
(um cooTBeTcTBeHHO Ozawainellinae u T. 4.) BBUAY cuefyroulux OOcTOATeNbA 
B 1958 r. A. J]. Muxsyxo-Maxksaem Onlin O6Hapy2KeHbI BoepBble B NepMe 
OTJOXKeHHAX (JapBa3sckulh sapyc [lamupa) TunuuHbIe Ozawainella; no uMeroui 
CH JaHHbIM, reHoTum poya Ozawainella (Fusulinella angulata Colani) He co 
HHJICA, H MOITOMY HET BO3MOXKHOCTH NPOBEPHTb COOTBETCTBHE POOBbIX pH 
KOB STOrO Bua HM posta Ozavainella (cm. qoBognr K. B. Muxayxo-Maxma 
IIpOTHB COXpaHeHHA poOBoro HaHMeHOBaHuA Ozawainella). | 

YuutTpipai cooOpamxenua M. Tomncona ('°) uw A. J. Muxsayxo-Maksaa | 
MOXKHO CUMTATb PallMOHAJIbHbIM pasfemeHue Bcex wITadbensooOpasHHx dd 
MUHMep Ha [Ba cemelicrBa — Ozawainellidae u Staffellidae. Mlogpo6uo Bor 
O pasyqereHu WTappermooopasHElx dopamunudep paccmoTpeH B padotax (* 
Cem. Ozawainellidae, Kak mpeycTaBiaeTca B HacTOstlee BpeMa, paslemnercsy 
TpH nNoycemelicrBa: Ozawainellinae Thompson et Foster, 1937; Pseudosta! 
lininae Putrja, 1956; Reichelininae M.-Maclay subfam. n. @ujorenernue 
B3aMMOOTHOICHHA POJOB O3SaBaHHeJIHA NoKasaHbl Ha puc. |. 


Tloncem. Ozawainellinae Thompson et Foster, 1937 


Wuaruos. PakoBHHbl MaleHbKve, YeyeBHIeOOpasHble, HHBOWIOTH 
pexKe 9BOJIIOTHbIe, B PAHHUX o6oporax — 4acTo lyleKTorupousuple. CreuKa 0 
COHHaA SePHUCTaA, TpexcolHad WIM CO c1a6O BbIpaxkeHHol uacbanoTew! 
CenTb! IpAMbIe BO BCexX craquax pocta. Mmerwrca xomarbi uM TceBAOXOMaTbh 
noncemeictso Bxogat: Millerella Thompson, 1942, Eostaffella Rauser, 1 
Eostaffelloides M.-Maclay, gen. n., Novella Grozdilova et Lebedeva, i 
Ozawainella Thompson, 1936, Chenella M.-Maclay gen. n. (tun pong 
Orobias kueichihensis Chen, 1934)*, 


* T\maruos poya Chenella. Pakopuubl uenenn, Kak y s0llTappenoumec, HO BbIcoTa 10d 
Hero oG6opoTa y HAX peskKO ysenMYeHa, CTeHKa BHELIHUX OGOpoToR Cc AMacdaHoreKoi. | 
} 
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}Bospacr. Buse — nuxusaa mepmb. 


| Pog Eostaffelloides M.-Maclay gen. n. 
Tun p oa — Eostaffelloides orientalis M.-Maclay sp. n. Ipumopte, 


IpraGckuii apyc nepmn. 

}/uaruos. PakoBuuHb HeOombuiue, MCKOBHIHEI, MHBOJIOTHBIe, HHOTa 
(punue 1—2 o6opora noBepHyTH K BHYTpeHHUM NOs yrviom. CreuKa xeTO- 
#O-Cepax, C TEMHbIM BHYTPeCHHHM CJIOeM, BO BHeIIHeM OOOpoTe uHOra HeoT- 


MBO lOopuHcTan. CenTsl MpsAmpie. 
‘ 


(©BXOXOMATHI PasBUTPl. 


{ 
| 


i 


Pacnpocrpaneu He i BO3- 
ict. Ilpumopse, 1O. Kurtaii, 0. Cy- A A 


pp % 3 EN 
tpa; BepXHAa MepMb. 2 we 8 oa 
i Eostaffelloides orientalis M.-Maclay ae SA AS = a 
i ra S\ \s Fo 
Tonorun Ne 147/9. S\ Ns i 3s 
}Muaruos. Paxkosuun mMH30Buy- | pa ae 
Be (L : D = 0,56—0,62, y ronorana — ' 
b7). Pasmeppt (ronotun) L = 0,40 mM, ak | 
4 


= 0,70 mm. HauyanbHant Kamepa 
yriaa, Quamerpom 0,03 mm. JInua- a 
TPbl MOCMeOBAaTeIbHLIX OGOPOTOB: \ 

iro 0,06 mm, 2-ro 0,11 mm, 3-ro 
20 mM, 4-ro 0,37 mm, 5-ro 0,70 mm. 
\eeBOXOMATHI TpeyrouJIbHbIX O“epTaHHit. 


i=) 
SS 
= 


ee) 
x) 
=} 
oS 
Ls 


\eostattella> 
| 


i 
MecToHaxoxXyeu He H BOB a WSs 
act. IlpumMopbe, MypraOckuHH sapyc. Cy" Pee Ss 
HOGocHOBaHHMe: BHRMeMe- N ‘IN Sf aye 
apona Eostaffelloides. |¢> | AN A 
MHOTHM IIpH3HakaM (pa3Mepbl, (opMa \ \ Se poe 
[KOBHH, HaBHBaHve CiMpalH, XapaK- ce ESN 
I) TIceBqoxoMaT) MpescTaBuTeiu onu- ; SNS\ 
jBaemoro pofa cxogup c Eostaffella, * ENG 
/DOJCTBO STHX (OPM He BHI3SbIBAaeT COM- C, Oe 
fuua. O(HaKO UX MpeACTaBUTeIM pesKO \— iS 
SJIM4aIOTCH CTPOeHHeM CTeHOK, a Tak- | (* 
hb CyUleCTBeHHO pa3JIM4HbIM CTpaTurpa- 
;ueCKUM Dace tp alien weM. Eostai- Puc. 1. Cxema tbumorenuu o3aBanHenaMy, 
i} loi des cxogupt c Chenella, Ho noceyz- no A. J. Muxayxo-Makaaio 


le OTNHUAIOTCA OT HUX Pe3KHUM BO3pa- 
| 


|AHHeEM BbICOTHI NMOceqHero o6opota HM HaJIMYHeM WMadaHoTeku B MNOCJICTHAX 


foporax. 
Tloycem. Pseudostaffellininae Putrja, 1956 

| Tuaruo3. PakoBuHbl WapOBHHble, CKAaTbIe WIM HeCKOJIbKO BBIIYKJIBIC 
| OCH HaBHBaHHS, MOJIHOCTbIO MHBOJIHOTHbIe; HHOra HavaJIbHbIe OOOPOTHI IWIeK- 
rupouyubie. CreHka y paHHux bop ciado AudpepeniupoBanHas, y mo3sz- 
(X — C HesACHO BbIPaxKeHHOl MuacdaHoTeKoli. XomaTbl — OyropyaTble y ApeB- 
ix @opM u JeHTOBUAHEIe y No3tHUx. K mopcemelicrBy oTHocsaTca: Pseudostaf- 
lla Thompson, 1942, u Neostaffella M.-Maclay gen. n. 

' Bos pacT. Cpequni KapOou. 


Pon Pseudostaffella Thompson, 1942. 


Tun pojga— Pseudostaffella needhami Thompson, 1942. 

| Luaruos. PakoBHHbl MaJleHbKe, OKPYTIble, HECHMMeTPHUHBIe WIM CxKa- 
ie 110 OCH HaBUBaHUsA, JOBOJIbHO pe3KO MeHsAIOMeH CBoe HalpaBeHHe Mo Mepe 
ITA PAKOBUHI; MepBble OOOPOTH YaCTO MIeKTOrMpOHAHEIe. CreHKa 3epHUCTaA, 
\a6o ucbepenuupoBanHad. XOMATbI TpeyrosIbHbIe H OyropyaTple, XOpornio 


{SBHTHI. 
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PacnpoctpaHeHue HW BOSpacrT. EpponelcKad 4acTb CC 
Ypaa, Cp. Asus, Kurali, Anonus, Ces. Amepuka. [napubim o6pasom OallH 
CKMH H, pexke, HHKHMH MOCKOBCKHH Apycbl. 


Pon Neostaffella M.-Maclay gen. n. 


Tun pojga— Pseudostaffella sphaeroidea Ehrenberg ((°), TaOu. 
cpur. 3). 

Jiuaruo3. PakoBHHbl cpelHve, MapooOpasHble, HHBOJIOTHbIe, CHMMETT 
Hble, MepBble OGOPOThI HHOFa MWieKkTOrMpovAHble. CreHKa HauvaJIbHbIX OOOPG 
3e€pHHCTand, BHeMWIHHX—c JMacdaHOTeKOH. XOMATHI JICHTOBHHbIe, MOXOLAMME 
ITyIIKOB. 

PacnpoctpaneHue H BOSpactT. Esponelickan uactb C 
Ypan, Cp. Asua, Kura, Anonua u Ces. AMepuka. Huxuuit u BepxHul 
KOBCKHH APycpl. 

O6ocHOBaHHe pasfmeneHun pogza Pseudostafif} 
la Thompson. [cesyomrabdenmbi TecHo cBx3aHbl Kak C 90uITadea 
Tak HC HeomtTaddensamu. O cBa3H Heomlrad pet u ncepgouradde cau ere 
cCTByeT HaslMuMe HeKOTOPOrO UNCIa MepeXOWHEIX CopM. | 
39TOM OCHOBaHHH OHM MO CHX lop OObeAMHAIMCh BOJMH ff 
OnHaKO pA MpH3HaKOB MO8BOAeT JOCTaTOUHO UYeTKO 
TeiTh 3TH posp. IiceszomrabperLt oT HeomTabpei om 
yaIOTCA BCeria MeHbIUHMH pasMepaMu, HaBHBaHHeM cnupa 
pe3KO MCHHIOUMXCH HampaBJeHHAX, TpeyroJlbHOH Mu Oy 
yaTOH COpMOl XOMAaT H, HaKOHell, HHbIM cTpaTHrpaduyeck 
pactpoctpaHeHvem. Kak y2Ke OTMeuasIOcb MHOrMMH HCCJIE 
BaTeJIAMH, MPHMHTHBHbIe (opMbl MceBsowiraddei Te 
CBA3aHbI Cc 90uITappenmamu (rpynnp E. protvae Rauser), 
KOTOPBIX OHH OTJMUAIOTCA PIaBHbIM OOPa30M JIMUIb OO/IbILE 
Puc. 2. Eostaffel- pa3MepaMM HM pa3BHTHeM xOMaT. OTH MPMMATHBHBIe TICces 
loides orientalis wrradcbembl NOABIAIOTCA y2Ke B OTOXKCHUAX, OTHOCHME 
Neca aes HaMiopy B (Cp. Asus, Jlon6acc), u axe (no JaHHpm T. Lt 

KOBOH) B IpOTBHHCKOM ropu30HTe (Hamiop A) MocxKose 

Bnaquubl. OnakoO HaHOoee xapakTepHble MpecTaBHT 
ncesgoutappent (Ps. antiqua Dutk.) B MaccoBoM koO”MUeCTBeE NOABIAIO 
JIMUIb B OalIKHpCKOM Beke. Bovibiiie TOTO, MOXKHO CKa3aTb, 4TO OalcKUpCKe 
apycy cooTBetcTByeT poflopax 30Ha Pseudostaffella, a ponopaa 30Ha Neos} 
fella B OCHOBHOM COOTBeTCTByeT HW2KHeMy MOCKOBCKOMy sapycy. B 3aKd 
ueHHe CulelyeT CKa3aTb, YTO IIPHHIMN pasjeeHua JBYX CPaBHHBaeMBIX 3]eCb | 
JOB BMOIHE COOTBETCTBYeT MPHHWMNaM pa3feleHua [pyrux poxoB cem. © 
wainellidae. 


id 


n 
1 


» 
i 


Tlogcem. Reichelininae M.-Maclay subfam. n. 


Wuaruo3. PakoBHHbl MasleHbKue, Oumopduple, B paHHell craquu 4g 
BHWeOOpasHble, MHBOJNOTHBIC, B MOsHeli — HempaBUbHOH OpMbI, pasBep) 
THe. Y BCeX POJOB CeNThI NPAMbIle Ha PaHHHX ZTallax OHTOreHe3a, Y HEKOTOPBI 
cklafquaTble Ha MO3qHHX. XOMATHI Pa3BHTbI B PasJIHUHOM CTeMeHH: y OJHHXI 
JICHTOBHAHBIe, y Apyrux — pellyWupoBaHHble Tpeyrowbubie. K moycemeiict 
oTHocatca: Reichelina Erk, 1941, Parareichelina K. M.-Maclay, 1958, D 
barulla Ciry, 1948, Rauserella Dunbar, 1944. 

B o3pacrT. BepxHaa nmepMb. 

OGocHOBaHHe BU ACNCHUA NOACeMeLCTBa. Jina Be 
npecTaBuTeseH JaHHOro MoyceMelicTBa XapaKTepHO HasMuNe paHHell o3aBaHi { 
JIOBOH CTaIMU, CBUeTeIbCTBYIOWeH O poscTBe sTUX CbopM Cc OsaBanHemIuTal 
OfHakO MO3qHHe STaMbl OHTOTeHE3a XaPaKTePUH3YIOTCA pasBUTHeM pasBepHy4 
pakoBuH. BenescrBue QuBeprenuuu ofuu us nux (Dunbarula u Rausere! 
mpHoOpeiu BepeTenooOpasHylo (opmy, cxoHyIo c dopo npexcraBurTesiedt | 
melictga Fusullinidae (aanpumep, Palaeofusulina u Schubertella). Jpyrue | 
PasOBaJH CHelMpuyeCcKHe BHINPAMMCHHbIe HayTHOAHbIe U BeepoobpasuHLEle | 
KOBHHBI. B MpoTHBONONO*KHOCTS BUaM AByX Apyrux noscemelicrs npescral 
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m mowcem. Reichelininae subfam. n. pacnpocrpaneun sump Bp KapKa3- 
(oH Onoreorpaduyeckol o6macrn. 


} XapakTepHble NpHsHakH Mpescrapuresel noycemelicrs Ozawainellidae cze- 
HbI B TaOs. |. 


: “ 


Ta6auua 1 


®opma Hapusanne 5 Teonornue- 
ut, LloacemeilicTBO paKonaHt Snupann CentTpt XoMmarTbl ee 
qzawainellinae | JIun30- | Mnsomornoe, pe- IIpampte Tpeyrompupie, | Cyv—P»! . 
‘Thompson et BUAHadA | %Ke DBOMIOTHOe pexke JIeHTOBH]- 
Foster, 1957 HbIe 
Wseudostafielli- | Tourama-| Wusosnoruoe IIpampre TPpeyroubHble, Cy 
nae Putrja, poo6pas- HelIpaBHJIbHble, 
a Had JICHTOBU HIE 
WeichelininaeM.-| Henpa- |Buayane uuso-| Buayanenpampte,| Kak lpaBuso, Ps 
iMaclaysubfam.| BusibHaA | suOTHOe, Mo03g- | Mo3qHee y HeKO- | JeHTOBHHbIe, pe- 
in. Hee pa3BepHyToe |TOpbIX CKJlaquaTble| Xe TpeyroJIbHble 


{ Hameyennaa Bbille rpynnuposKa witaddernoob6pasHbix (by3yuHHu ACHO 
BUJETeJIbCTBYeT O OOJIbIIOM CTpaTHrpapuyecKkoM 3HayeHHU 3TUX cbopamuHudep. 


§raTOuHO YeTKO YCTaHaBJIMBaTb APycbl KapOoHa. PaccmMoTpeHHble xe 3ecb NOL- 
eMeHCTBa Ja1oT BO3MOXKHOCThH pasJIM4aTb OTICIbI KAMCHHOYTOJbHOM HU MepMCKOL 

factem. M3yyeHue pacnpocrpaHeHua mceBgouiraddeiuH NOsBOAeT OTICIATS 

HW2KHHM KapOOH OT CpefHero HM CpeHUH OT BepXHero, O38aBAHHeJIMHbI — HWK- 
MH Hu cpeqHuit KapOOH, palixeIMHHHbI Ke — HMKHIOIO HM BeEPXHIOIO NepMb. 


JlenuurpagckHl rocyapcTBeHHBIlt Tlocrynuso 
yuupepcuter um. A. A. ?KjaHoBa 2 2al sexe! 


IWMTHPOBAHHAA JIATEPATYPA 


fo Hl. A bich, Mem. Acad. Imp. Sc. St.-Petersb; ser. 6, 7 (1858). 2 JI. Il. Tp os- 
Puaosa, H.C. JIe6eqesa, Tp. BHVMIPH, nos. cep., s. 50 (1950). 8. A. Lyrt- 
fesuu, Tp. HIPH, cep. A, B.55(1934). *A. 0. Muxayxo-Maxaad, Yu.san- 
Menuurp. roc. yuus.,s. 3, Ne 159 (1953). ° A. WI. Mukxkayxo-Maxaai, Yu.3an. Jle- 
buHrp. roc. yHus., B. 9, Nt 225(1957). ° A... Muxayxo-Maxaain, .M. Paysep. 
TepuHoycosa, C. E. Posospckasa, Bonp. mukponaneonton., Ni 2 (1958). 
HK. B. Muxayxo-Maxkaaid, JAH, 82, Ne 6 (1952), &@.C. Mytpa, Tp, 
SHMIPH, nos. cep., B. 98, c6. VIII (1956). °® I. M. Pays oe UepuoycoBa UJp., 
(npasounnK-onpegenutentb, 1951. 49S. Chem, Paleontol. sinica, ser. B, 4, Fsc. 2 (1934), 
HR. Ciry, Bull. Sci. de Bourgogne, 11 (1948). ™S. Erk, Eclogae geol. Helv., 34. 
Nc 2 (1941). 38 G. Lee, Acad. Sinica, Mem. Nat. Res. Inst. Geol., Ne 14 (1934), 
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Jloknann Akagemun nwayr CCCP 
1959. Tom 125, Ni 3 


B. H. BEJIAEBA u I. JI. MOKPOBCKA 


M3MEHEHHE PAX MOUYBCTBUTEJIbHOCTH HKPbI BbIOHA 
B XOJME MEPBbIX IMBPHOHAJIDBHbIX MHATO3OB 


(Ipedcmaeaeno axademuxom H. H. II maaveaysenom 26 XI 1958) 


MHOrvMM aBTOpaMH NOKa3aHO, YTO PaMOUYBCTBHTeIbHOCTb B XOJe MUTA 
3aKOHOMepHO MeHseTCa. OfHakO STH JaHHbIe NOJyYeHbI MpeMMyllecTBeHHO | 
pacTutTembHOM MatepHave. Jia 2%xMBOTHbIX TaHHbIX CPpaBHHTEJIbHO MaJIO: CIO} 
OTHOCATCA paOoThI C MOPCKEM exkoM (1, 7), oMMaqHHON ackapuyor (*,*), HecKO 
KHMH BHJjaMH HaceKomblx — Chortippus (°), Chorthophaga (°,”), BbioHom (%, 
aaryukort (1°13), wermrenKom (14) w Mpnupto (7°). TlosyaeHHble JaHHbIe OBO. 
HO IIpOTHBOpeuMBE! (cM. cBoAKy Cnappoy (*°)). BombuiMHcTBO aBTOpOB pacue i 
BaloT HHTep*a3y KaK HaMMeHee YYBCTBUTEJIbHYWO (asy MHTO3a. UTO xe Kacae#rl 
(pa3bl MAKCHMAJIbHOM UYBCTBUTeIbHOCTH, TO NOUTH Kaxkand (asa KeTOUHOTO 1 
JIGHUA PaCCMATPHBaslacb Kak TaKOBad TeM WJM HMHbIM MCCIeAOBaTeJIeM Ha 
WJIM HHOM OGbexTe. B pate ciyuaeB HaOMIO ach Ba MAKCHMYyMa UYyBCTBUTE 
HOCTH — pe3kHii Ha Temoda3e u Oomee cra6nili Ha mpocase (”, 7,1°,1%). 

B ynomaAHyTblx paOoTaxX H3MeHeEHHA PalMOUYBCTBUTeIbHOCTH B XOJe MUTO 
yCTaHaBIMBaIHCb Ha OJHHX OObEKTAX MO 2%KH3HECMOCOOHOCTH 3apoOsbIlleH, 
pyrux — MO NOBpexKAeCHUAM KJeTOUHOTO Apa (MOJIOMKH XPOMOCOM, 3ajlepxt 
MHTO30B), Y4eT Ke 10 OOOMM NOKasaTeAM Ha OJHOM OObeKTe JO CHX Op He AP 
BouIcH. Kpome Toro, TOUHOe WHTOJOrHYecKoe OMpelemeHue thas MUTO3A B M 
MeHT OOJLYYCHHA NPOVM3BOLHOCb TOJbKO B HEMHOFHX curyyaax. B cBxa3u C 3TH 
MbI NOCTaBHJIH 3afayelH Ooee TOUHO YCTAHOBUTb PaHOUYBCTBUTEIbHOCTh KJ 
KH B pa3HbIX ()a3axX MHTOTHYECKOLO LHKJa HW BbIACHHTb, HACKOJIbKO H3MeHeEHH ( 
XKH3HECNOCOOHOCTH 3apOJbIllleli CBASAHbI CO CTeMeHbIO NOpaxkeHuA sAepHiy 
cTpykTyp. Mkpa Bbiona Misgurnus fossilis L. oueHb yQoOHa AA Takoro por 
MCCJIeqOBaHHH: KaK B CMbICJI€ yCTaHOBJIeHHA  payMOuyBCTBUTebHOC 
SMOPHOHOB, TaK HW IO HCKJIOUMTeEIbHOM UeTKOCTH WHTOOrMYeCKHX KapTy 
Np W3yyeHuu IMOPHOHAJIbHbIX MHTO3OB (°17), 

Bpiio MOcTaBseHO Ba ONbITa OOMYUeCHHA UKpbI BbIOHA. B | onpitre pasBuBaH 
maacd UKpa HCclesoBalacb B TeYeHHe MOMHOTO MWHKMa OHOTO MUTO3 
HauMHad OT 3akaqKU NepBow CopossbI WpOOMNeHUA WO Nepexofa BcexX UKPHHOT 
Ha CTauI0 YeTbIPex OlaCTOMepoOB; Yepe3 KarkK ble 6 MUH. MPOBOAMNOCh OOyeH 
OMHOBpeMeHHO JBYX MapTHi uKpbl — o3samu 500 u 50 r. Bo II onsite pass 
BalollaicA UKpa OO yyalach B TeveHHe JBYX MUTOTHUeECKHX WHKIOB — BTOpOT 
M TPeTberO; ONBIT WIMJICA CBbIMe 2 Yac., OOMYYeHHe MPOBOAMMOCh Yepes Kak 
7 mMuH. fo30H 500 r. B o6onx ombitax Temmepatypa Opa 18—19°. Ycuos 
PpeHTreHH3alMu: Hampaxkenve 180 KB; cua ToKa 15 ma, 6e3 cuppa; MOLLHOCT 
o3bi B I onsite 250 r/muu., Bo II onsite 100 r/mun. ' 

Martepuvan Aa onpefenenus :basbl MATO3a B MOMeHT OGyueHUA Opaca 
HeoOyyeHHOW (KOHTPO/IbHOM) MapTHH HKPbI B Te Ke CPOKH, B KOTOPbIe ONBITHE 
MNapTHH CTaBHJIMCb Nog oOmyuenve. Ukpa cbukcupopanach no Can-Mennue 
oOpabaTbIBalach Cc NocmeLyrouleli 3aIMBKOli B NapacbuHn; cpesbl OKpalMBaNC 
no Membreny. Matepuan qa yueTa XPOMOCOMHEIX HapyWeHUit, BLISBAHHEIX o¢ 
JIyueHueM UKpbI, PUKCHpoBaica No KapHya Ha cTaquM racTpyvibl, Korga nocw 
oOyYeHUA poo mpuMepHo 12—15 sMO6pHoHasbHBIX MHTOSOB. IIpumenagac 
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KpacKa alleTOKapMMHOM CpesaHHbix Wanouek ApoOsallelica HKpbI C NOCHE LYIOWUM 
SPOTOBJICHHEM BPeMCHHEIX Mpenapatos. I]pu mpocmorpe xpomMocoMHbIX Hapy- 
ICHHH MCHOIb3OBaIOCh yBelMueHue 06. 20x, ox. 15x (Lleiicc). 
_ PaMMOUYBCTBHTebHOCTh HKpPbI B pasMUHEIX cba3sax muTOSA XapakTepH30- 
Jamacb CJIeXyIOULMMH NoKasaTeaMu: 
1) MpoleHTOM HapyWlenHEIx MuTO30B Ha cralun TacTpyvJIbl, T. €. MpolleH- 
JOM aHaca3 u Tenodas, re HaOmoLanuch «MOCTEIy HIN «pparMeHTbD; 
| 2) mpowentom ruven) uKper 
IT MOMeHTa O6YUeHHA JOBbIK- % 
eBa; G6 
| 3) mpoueHtom ypoyos ot 
Ouero uncia BbIKIOHYyBIIMX- 
#4 SMOPHOHOB. 80 
| PesybTaTbi, nowyyeHHpie 
} OMbITax HW MpefctaBlenHpie 7 
}a KpuBbIx (puc. 1 u2), sacHo 
jOKa3bIBaloT peskHe u3mene- 
A pajyMOUYBCTBUTeIbHOCTH 
a3BUBaIOllleHCA HUKPbI BbiIOHA, 
AKOHOMEPHO CBASAHHbIe C 00- 
UeCHHEM OpeeeHHbIx (has 
WHTOTHYECKOTO WHKIAa. OTH U3- x7 
leCHEHHA UeTKO BbIABJIAIOTCA, 
ako Obl M3 Tpex MoKa3aTenel 2 
JAHOUYBCTBUTeIbHOCTH MbI Hi ‘ 
Bccorpenne pice lenokae ag UP 
IBaeT, YTO BCe KPMBEIe OMbITA yg dg a 150 106 BP an 
@ 
@ 
Z 


0 OOyYeHHIO UKPbI Ha cTa- () ®) 
u 2 — 4 OmacTomepos joO- (©) ® () 


p0 «500 r nopropsioT Apyr , 
4 3 — sl ignaitti<——____— 
Dyra. KpuBaxd HapyWIeHHbIX wv 2 bnacmonena Gpotinenun 4 Onacmomepa 
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ldama3 u Tesodas HM KpHBar 
(POWeHTa YPOJOBCpeNH BHIKIIO- Y f i Ne 


BIUHXCs HayMHalOoT NOMHH- _ fae Zi 
fateca c 126 mun. Bce tpn “fF Fura a 
PUBLIC aloT MaKCHMAJIbHBIM | Vee ee 
jokbem Ha 150 muu. Kak noKa- Las oer oe ce 
bIBaeT IIPOBepeHHoe HaMH OII- oof ee” aye 


le) OR eR ae Oe a 
fefeieHHe ca3 MHTOTHYeCKOTO “0 26 £52 156 4 10) 56 2 68 man. 


MKIa B MOMeHT OOJYYCHHA pyc, 1, Vamenenne Pa HOUyBCTBHTeEIbHOCTH UKPbI 
uC. Ey HauvajloO MOMbeMa  spiona Ha cTaguH 2—-4 OnacromepoB B 3aBHCHMOCTH 
ake ey cores epaulets ee 
° ee ar — Bosca eS eet: canada u 
merocae Apa Ha CTaHtO  renodas; 2 — npouextT ruGenmm uKpbl; 3 — npoueHT 
ipodaszt, a HanOouree peskuli yYPOQOB CpeAH BEIKJIOHYBIUNXCA SMOpPHOHOB 
lolbeM TpwypodeH K cTaquu 
Madasbi— Tesodaspl. Kak pas 

MOMCHT HaHBBICIUeH paMOUYBCTBUTeIbHOCTH 3akJIabIBaeTCA BTOpan Oo- 
03a WpoOmeHua H HaOwIOJaeTCA MpMMepHO paBHOe YHCNO MKPHHOK Ha CTaqun 
OacTomepos Hu Ha cTagqun 4 OacToMepoB. C HacTyIWIeHHeM HHTepdasbl U Me- 
XOJIOM BCeX HKPHHOK Ha cTayuio 4 OacTOMepoB PalMOUYBCTBHTEIbHOCTh pes- 
O namaer. Pasuune Mexkyy HavOoulee H HaMMeHEee YYBCTBUTeIbHOH (basamMu MH- 
93a BeCbMa 3HauHTeIbHO. OOmyyueHue B anatbase — Teodase BbISbIBaeT B 20 pas 
OuIbLITy!Io Tu6eb UKPHHOK, B 10 pas Gombe ypoxoB u B 4—5 paz Ooubule Ha- 
yleHHBIX aHacbas uv Temotas, veM OOyUeHHe B uHTepdase. 

B onncaHHoMm onbire pu o6yYeHHN pasBUBalOleHCA MKPBI Ha CTaMM aHa- 
Ia3bI — Tenotbasbl THOeIb 2ZMOPHOHOB HoxomMsa Jo 80—90%, uM BCe BBIKJIIO- 
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HYBUIMeCCH ObWIH THXKEIBIMH YpOLaMu C peskol ReopMalven Tesla, Nysbipuarg 
(bopMOit 2KeTKa, HeOpasBUTHeM KPOBCHOCHOM CHCTeMbI, BOAAHKOM Wepukapyp 
W3MeHeHHO nurMentTamvelt UT. A. Tuco HapyWIeHHbIX MHTO3OB B CPe{HEM COCTH 
paister 3ecb 90%. Ha muorux anacba3ax u Tenocbasax HaOslofalocbh NO [BE 
TpH u Oowlee «MOcTOB». CHJIbHO H3MCHeCHHbIMM ObWIH Hi HHTepdasuble Apa; oll 
lipHoOperaM HenpaBubHyio opMy, OOpasys XBOCTbI, OTBETBIICHHA, Meper say 
KH WT. . Muorue KleTKH Obl JBYAepHbIMU, MHOFOAJepHbIMM WIM Oesbares 
HbIMH. OGmydeHue B HavGoulee paMOUyBCTBUTebHOM case MUTO3a MIPHBOLAA 
K 3aMCJVICHMIO TEMIOB pa3sBUTHA — BbIKJIeB SMOPHOHOB 3alla3{pIBaJl 10 MeHbLIM 
Mepe Ha CYTKH M10 CpaBHeHHIO C HeOOJIyYeHHbIM KOHTPOJeM. 

[Ipumepuo Takoli xe THM KPMBbIX HaOsIOLaICA B STOM %*Ke OLbITe MpH OOM 
yenuu fo3010 50 r (puc. 1). Hauppicuiu nojybeM KPHBbIX M 3feCb NajlaeT Ha aH 

9» tbasy — Tenoda3sy. B mapTHy 

: o6J1yYeHHOH B STOT MOMEHT, Tf 
ANG Gelb UKpbI focTurana 304 
YHCIO YPOLOB CpeyM BbIKJIIOHY} 
WWHXCH IMOPHOHOB COCTAaBJIAd 
cBpille 30%, a KOJIH4eCTBO H] 
PYUWIeCHHLIX MHTO3OB NOJHHM 
och IpHmMepHo fo 13% (H 
6% Bbuue KOHTpoma). Kak BH 
pitt) LOO) Oy sees Wires Ss en ears, HO M3 puc. 1, KpHBad XPOM} 
te te <2 56 «70s HLH HO wt. CCX epecTpoeK He Jaa 

2 Gnucine - Moxbnenue 4 6nacmo- Nosbnenue 8 Gnacino- 

mepa d coposdn mepo DD boposdy § sepod TaKOTO pe3kKOTo IiMiKa, Kak 
; iipyrue. OwHako pa3siMune 

nee: € T 00 

ee ee eee ace, MPOWEHTY XPOMOCOMHSX Hap] 

HMM Te 2Ke, UTO Ha puc. 1 INeHHH, BbISBaHHbIX OO YYeHHs 

mpO-, MeTa-, aHa-u Temoda 

(CYMMapHO), C OHO CTOpOHLI, H OGyyeHHeM HHTeptasbl — cC Apyroi, oKa 
BaeIcaA BONHe peabHbiM (M,— M,= 4,97%+0,65%). 

JA WpoBepKH NOJYYeCHHbIX HAMM Pe3YyJIbTATOB OMbIT OblJI MOBTOPeH, MpHyE 
H3MC€HCHHA PaHOUYBCTBUTEIbHOCTH OBI MpOciexKeHbI B XOJe JBYX 2MOpH 
HaJIbHbIX MHTO3OB — BTOporo u TpeTbero. J,aHHble 3TOTO OMbITa MmpescTaBse 
Ha puc. 2. Kak H B MepBOM ONBITe, 3eCb CHOBa IPOABJIAIOTCA Te Ke 3AKOHOME 
HbI€ H3Me€HEHHA PaMOUyBCTBHTebHOCTH. KpuBble NOBTOPAIOT pyr Apyra, 
CTHTaA HaHBbICWIerO MOAbeMa B TOT MOMeHT, KOra OOyueHve NPUXOUTCA 
cTaquio aHatasbl — Teodasbl H KOra HaYHHalOT NOABATHCA OOposAbI pi 
OeHUA: BTOpad Ooposfa pH MepBOM MaKCHMaJIbHOM MMKe BCX KPHBBIX | 
TpeTbA — Ha BTOPOM MAKCHMaJIbHOM IIMKe, pH Mepexowe MKPHHOK Ha cTaly 
8 OmacToMepoB. CHOBa, KaK H B MepBOM OMbiTe, B O6OMX MHTO3aXx HaGwllolae}rs 
ele 10 OAHOMY Oovlee CaOOMy NOAbEMY PaHOUYBCTBUTeEIbHOCTH, KOTOPbI Mp 
XOQMTCA Ha BpeMsA, Kora OO yyeHHe MaaeT Ha CTalMIo Mpodasnl. 

Sac1yKUBaeT BHHMAHUA TOT (pakT, 4TO UM 3eCb 9TOT Oosee cMaObIli NONE 
PaMOUYBCTBHTCIbHOCTH 3aXBaTbIBaeT TOJIbKO [Be KPHBbIe — KPHBy1O Mporey 
Ta HapyUleHHbIx aHadas M Tem0da3 HW KPHBYIO MpPOleHTa ypOAOB cpeM BHIKI 
HyBIIMXxca SMOpHoHOB. Ha KpuBol ru6eM 2MOpHOHOB HUKAaKOFO MOjbeMa B 9TI 
MOMEHT He HaOsioaeTca HH B OMHOM M3 Tpex OOCIeELOBaHHbIX HAMM IHKJIOB 
TO3a. OTH PasIMYUA B NOKa3aTeIAX PaNHOUYBCTBUTeEMbHOCTH TpeOYIOT JaJbue 
IueH MpOBepKH MW MOCTAHOBKH CMelWMaIbHbIxX OMDITOB. 

Bompoc o npupose pasmH4HOH paxMOUyBCTBHTebHOCTH Apa B MUTOTHY 
CKOM IWHKJIe JO CHX NOP OCTaeTCA HepaspeWIeHHBIM. BbVIM BLIABUHYTbI pa3JIM4H 
CooOpaxKeHUs O BO3MOXKHBIX (PakTOpaXx, ONPeeIAIOMIMX M3MeHeHUA payuouy 
CTBUTCJIbHOCTH B XOjle MHTO3a. OTH H8MCHEHUA MOFyT ObITb CBA3AHbI C MOp(ol 
THYeCCKOH WM CTPyKTYPHOH Audepenuuauneli aqpa (cuuMpanusauua u Decnup 
JIM3allMA XPOMOCOM, HX PasJIMYHaA MIMHa, NOMMTeHHA UT. J.), C WUTOXUMHUE 
KMMH HV WMTOPHSHOJIOPMYeCKMMM WHKIaMU (IMKJIbI HYKJICHHOBBIX KMCJIOT HT. AI 
C Pa3/IMYHbIMH (USHYeCKMMM CHJaMM, ONpeseMIOMMMU pacxoxeHHe XpOM 
COM K TOJHOCaM B Mpolecce JeeHuA, HC PAAOM Apyrux dakTopos. Cnappoy () 
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VPHBOAMT CBOAKY JaHHbIX N10 9TOMY BOIIpocy, HO HH ero, HH Gouee nosqHne 
PaOorTHl (BKJIIOUaA Hallly) He JaioT BOSMOXHOCTH MpHiiTu K CKOJIbKO-HH6Yb ompe- 
JCICHHBIM 3aKiI0ueHHAM. B paGore Cnsppoy ormeyaerca JuUIb, YTO HanOomee 
j IWIOTHCHHOC, KOHCHCHPOBaHHOe COCTOAHHe XPOMOCOM (MO3qHAxA Mpodasa, MeTa- 
asa, aHacbasa) ABAAeTCH, 10-BUUMOMY, HanGovee PayMOUYBCTBUTeIbHbIM, TOrLa 
Hak Wudbysupre craquu (renodasa, untTephasa u panuasn podasa) 3HayuTebHO 
HICHeEe UYBCTBUTEIbHEI K OOJYUCHHIO. 

| Moxxo KoporKo pesiomupoBaTs nomyyeHHble Hamu PeSyJIbTaTbI CJIELYIOULUM 
HOpasom. B xoye nepBerx SMOpHOHaIbHHIX MUTO3OB payMOUyBCTBUTebHOCTS UK- 
pbI BbIOHA, OlpeLe/I1eMas MPOeHTOM XPOMOCOMHBIX TlepecTpoeK, MpoOlleHTOM ru- 
peu MKPbI M MPOMeHTOM YPOMOB IPH BbIKeBe, 3aKOHOMePHO MeCHHAETCA B 3aBH- 
fMMOCTH OT (basbl MUTOTMYecCKOrO WHKIa. HaupBpicilad pakuouyBcrBuTembHOCTh 
MaOoqaetcx npn OOyueHuu Ha craquu aHacbasbi—renopasbl, Kora Ha pasBuBa- 
foOIelHicA UKpe NOABAsMIOTCA GoposyLI TpoOmeHUusA; Apyroli, Meee 3HauNTesbHBIi, 
HOXbEM PaXMOUYBCTBUTEILHOCTH, MPOABMAIOMMLCA B NOBbILIeHHM UuCIa XpOMO- 
FOMHBIX IlepecTpoeK H B YBeJIMYeHHU MpOWeHTa ypoOB, OTMeyeH pu OGsmyyeHUH 
MKPbI Ha cTaquu npodasy. Murepdasupie apa HavMeHee YYBCTBHTEbHBI K 0O- 
fyyeHu1o. CylleCTBeHHO, 4TO flaxKe Takad Malad Josa, Kak 50 r, oKagblBaeTca 
@OCTATOUHOH, YTOOLI B MOMEHT HaMBbICHIeli UYBCTBHTCMbHOCTH BBIZBaTb Jo 30% 
MOEIM UKPbI MU OOYCIOBUTh 3HAYMTEILHOE YHCIO MOABAMAIOULUXCA MPV BbIKIeBe 
7POROB. 

TlonyueHuble JaHHble NpeAcTaBAAIOT MpeBsocxoAHy!0 MJWOCTpalulo 3aBHCH- 
MOCTH 2KH3HECNOCOOHOCTH 3apoybIlleh M HX MOpdoJIorMuecKHX Nopaxkenul (ypo- 
(bI) OT CTeMeHH HapylleHud AMePpHbIX CTPyKTYpP MO BOsselicTBHeEM HOHU3UPyI0- 
meH paluauun. Onn elle pa3 NOATBepxKAalOT NPpaBUJIbHOCTh COBPeMeHHbIX IH- 
OreHeTHYECKHX IpeACTaBJeHHH, OTBOMAMUX APY BeLYULyIO pOb B ONpeeme- 
IMM XapakTepa uM CTeNMeHu Jy4yeBOrO NoOpaxkeHHA OpraHH3ma. 


Vuctuty?t 6uonormueckol u3uKu Ilocrynuso 
Akxazemuu HayK CCCP 14 XI 1958 


HWMTHPOBAHHAA JIMTEPATYPA 


Mee C. Packard, J. Exp. Zool., 21,_Ne2 (1916). ? Hu. M. Langendort, 

trahlentherapie, 40B, Ni 1 (1931); 42B, Ne 4 (1931). %J.C. Mottram, Arch. Middle- 
ex Hosp., 30, 98 (1919). *H.Holthusen, Pfluger’s Arch. ges. Physiol., 187, Ne 1 
Pols? Ma Creightion. J,. Expy Zool.; 87,. Nei3(1941) JOG, Carlson, 
J. Morphol., 71, N23 (1942). 7 W. S. Amand, Rad. Res., 5, Ne 1 (1956). * A. A. Heit- 
ax, Ilpupona, Ne 6 (1957). ® A.A. Hefgax, H. H. Port, JAH, 119, Ne 2 
1958). 19°C. Regaud, Bull. Ass. franc. etude canner; /12,°4627 (1923) n Poet tr 
hemberger, C. R. Soc. biol., 98, Ne 7 (1928). 12 A. JI. WextMau, C6opu. Cos. 
bentrenonorua, 1934. 3% W. Luther, Strahlentherapie, 62B, N2 3 (1938). 14 T. S. P. 
DPtrangeways, F. L. Hopwood, Proc. Roy. Soc., Ser. 100, B, 703, 283 (1926). 
Me A. Marshak, Radiology, 39, 621 (1942). 14®A.N. Sparrow, Ann.N. Y. Acad. 
Meere5i: Art) 8 (1951): 7? B. He benraepa, 0. Jl. Nox porcx asx,” TAM 119 


Ne 2 (1958). 


floknagp AkayeMun Hayk CCCP. 
1959. Tom 125, Ne 3 


H. B. TOJIOBHHA 


JEUCTBUE BbICOKOrO FHAPOCTATHYECKOTO WABJIEHNS 
HA H30JIMPOBAHHbIM MO3r BEJION MbILIMA 


(I1pedcmaeneno axademuxom E. H. Taeacecxum 11 XII 1958) 


Panee Hamu (*) ObIIO ycTaHOBJIeHO, UTO MBILla JATYWKU NOX BIMAHHEM Ta 
BJICHHA MIPHXOLMT B COCTOAHMe CTOMKOTO BO3OyXKJeHHA, YTO OOHapyxKUBaeTC 
NO HasWuviO KOHTPakTYPbI H NO MOBBILeHHIO COPOMMOHHbIX CBOMCTB ee K BK 
TaJIbHbIM KpacuTeAM. BpiicHHJIOCb Tak2Ke, 4TO JaBJICHHA, HeEMHOTO Oovlee HHS 
KHe, UM BbISbIBAIOIHe KOHTPaKTYPY, MPMBOAAT MbILIMY B OCO60e COCTOAHHE 
XapaKkTepH3ylollleecH MOHW2KEHHEM COPOWHOHHBIX CBOHCTB ee NO CpaBHeHHIO 
KOHTPOJIbHOH MBILULWeli H, MO-BHJMMOMY, CBA3AHHOE C MOBBILMeCHHeM BO3OyAMMOCTI 
WM CTOHKOCTH MbILIMbI K pa3JIMUHbIM NOBpeKAalouluM BoOselicTBUAM. 

B jaHHol paOoTe cyelaHa MOMbITKa NpocseqUTb WeHCTBHe BbICOKOTO rHApG 
CTaTHYeCKOrO JaBJICHHA Ha HEPBHY!O TKaHb H30JIMPOBaHHOrO MO3ra pH MOMOLI) 
MeTOJa BUTAJIbHOM OKPackH. 

Vi3sMeHeHue COpOIMMOHHBIX CBOHCTB MO3ra pH Pa3sJIM4HbIX BOSTeHCTBUAX HG 
CmleqoBaslocb HeowqHOKpaTHO. B OoubuIMHCTBe paOoT MO3sr, MoyBeprasch Bo3seF 
CTBHIO, HaXOMWJICA B OpraHH3Me HM OKpalllMBaJIcA HOO BO BpeMA BOSelicTB 
IIpH BCKpbITOH uepenHoH KopobxKe (?,*), H60 Mocie H30NAHH us OpraHHsmal 
TIpHueM B 3TOM CyYae PerHCTPHpOBaHcb OcTaTOUHbIe U3MeHeHUA (*-14). B ral 
KOH MOCTaHOBKe ONbITOB YaJlocb HaOsI0LaTb yBeMYeHHe COPOUpOBaHUA MO3TG 
BHT@JIbHBIX KpacHTesleH MPH PasJIM4YHbIX COCTOAHHAX OpraHusma — accuKcul 
(*), ronoqaHun (*,*), crapenuu (°), a Takxke NpM JelicTBHU pas_paxKuTenel - 
CHJIbHOTO MIpepbIBHCTOTO 3ByKa (°), 3ByKa OT B3pbIBa (’), ycuIOBHOpetbMeKTOPHOF 
pasipaxenna (*), GomeBoro pasypaxenusa nepudepuyeckoro Hepsa (°, 1°), pad 
[paxkeHua pellentopos xKeryyka (7, °, “). Kpome oTuerMBoro NOBbILIeHHA OF 
pallMBaeMOCTH MO3ra X%KMBOTHOFO, MOABepraBlerocsd BO3AeHCTBUIO, PA, aBTOpC| 
HaOO Lal H CHAKeEHHe COPOMMOHHOLO YPOBHA NO CpaBHeHHI0 C MO3TOM KOHTPOMi 
HbIX XKHBOTHBIX. Tak yo CTaqMI0 NOHW2KeEHHOM OKpaliMBaemMocTH onncprBaert E, | 
Ty6nep (*) npu nermyOoxol acpuKcuu u pH BbIxOJe U3 cocTOAHUA ry6OKO 
acdbukcnu uC. H. Pomanos (°~**) B pasvIMuHbIe CPOKH MocJe pasqpaxkenus nepH 
(pepHuecKHX HeEPBOB HW pellenTOpOB xeTyTKa. 

PaOoTbl c BO3,elicTBHeEM Ha M30JIMPOBaHHbIlt MO3r MeHee MHOTOUNCJIeHHbY 
Croqla OTHOCATCA aHHble H3 yxKe WMTMPOBaHHOli paore E. B. Ty6mepa (4) c Kua 
JOPOAHbIM rouosanvem u paootel B. I]. Tpommuoli (7, 1%) c nepexuBanuem TKa 
Hel Ha xonozy. [omemjaa Mosr JIAryWIKH B ComeBOli pHHTepoBcKul pacTBop, JH 
IMeHHBIM KUcOpoya, Ty6uep (*) HaOmojan BHauae NOHWKeHNe, a 3aTeM NOBBI 
IeHMe OKpallMBaemocrTH Mosra. B onbirax Tpommuyoli(,1%) us0nHMpoBaHHbIli Mos} 
MIM, XPaHHBLIMHcA MpH TemMepatype, O0H3KOlH K HymI0, B TeueHHe || 
CyTOK, HauMHas C 3 CYTOK, OOHAPyKUMBa NOBBILWeHHe COPOMMOHHOTO ypoBHA. | 

Ha ocHoBaH BCeX 3THX OMbITOB MOXHO G6bIIO OXKULATb, TO METOJIOM BUTAE 
HOH OKPaCKH MOXKHO Oyler 8aperHcTpHpOBaTb M3MeHEHHA B HEPBHBIX KsleTKa} 
MO3Ia, BbISBaHHBIe JleHCTBHeM BbICOKOrO THAPOCTaTHYeCKOrO aBJIeHHA. 

OObekToM uccneqOBaHuA CY2KUA MOsr (TOUHee, NOMyWAapHa GobIIOrO MO 
Ta BMecTe CO CpeqHHM MosroM) Geol MbIIIM. YKUBOTHIe NoLOupasuch npH6Ay 
3UTCJIbHO OMHOFO BOspacta, CaMubI Becom 18—20 r. 
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|) Onbir craByica cefyloujuM O6pa3om: mocie JeKanuranuu Mo3r oTlpenapo- 
sbIBAJICA, IPUYeM CHUMAMMCb OOOMOUKU H OOpesaHCb BCe FOJIOBHbIe HepBbI. B 06- 
{ACTH MpOMO/IrOBaTOrO MOsra WIM MO3KeUKAa MIPHBASbIBaAaCb HUTKA, Hp MOMOLI 
JOTOPOH MOsr NOfBelIMBaJICA BO BpeMA OKPalMBaHuA. OKpacka u BosyelicrBue 
{ABJICHHEM IIPOHSBOJMJIMCh Cpa3y Moce MpelapOBKH, C We/IbIO COKpaTUTb CpoK 
|MepexuBaHus» MO3ra B M3O/IMpOBaHHOM cocTosHuM. OnbITbI craBusuch Mp 
OMHaTHOH Temnepatype. M3 xkpacurene npu- 


WMCHAIMCb OCHOBHOM KpacuTenb uHelitpambublli gy- ze 
PpacHbii (OUHMUeHHbIH COAHOKUCHbIA mpena- i 
fat) U KHCHOTHBI KpacuTenb (eHouOBbIli Kpac- “F 

qi, MpHroTroBJeHHbIe, Kak OObIMHO, Ha pHHTe- hs f 


HOBCKOM pacTBope (6e3 cofbl B ciyyae Heli- 
patbHoro KpacHoro). Hetirpambupli Kpacupilt 
NOTpPeOIAJICA B KOHWeHTpauuN 0,1%, ceHono- 
Ibi KpaCHbili—B HacbillleHHOM pactTBope. Or- 
§ipenapoBaHHbI MO3r CNOaCKHBaJICA B pHHTe- 
MOBCKOM pacTBOpe, 3aTeM NOMelllaicA B Mpo- 
(upky VW 3aMBasicA pacTBopoM KpacuTesmsa. Ipo- 
PUPKa, AOBepxy 3anomHeHHad G6e3 My3bIpbKOB Puc. 1. Paswuua B oKpacke Mo3- 
Boslyxa, WIOTHO 3aKPbIBaaCb PesHHOBOL Mmpod- Hdbeaatasadhat Hv BON Ropae Ss aide 
KOH HM NOMEellalacb B KaMepy BbICOKOFO MaBe-  papnenun. = ihevovonuil oRpad 
gma (*). Okpacka npoyomxkasacb Bcerja 10 MuH., noi; 2 — nelirpanbubit Kpacubiii 
BpeMA BO3eHCTBHA aBJIEHHeM ObIIO Ha 

1—17/, Muy. MeHbIUe (9TO BpeMA YXOAMIO Ha CosqaHne LaBIeHHA VM H3BueUe- 
Hue MO3ra 43 KaMepbl). Ilocae oKpalluuBaHHA MOsr CNosacKUBaJIca B PHHTepos- 
KOM pacTBope, OOpesasicA MO PpaHule C MO32%KCUKOM H OOOHATEIbHBIMH JLOJISMH, 
33BelUMBaJICA Ha TOPSHOHHBIX Becax HM NorpyxKavca B 2,5 ma 70% cnupra, nox- 
XHCJICHHOFO CepHOH KHCJOTOH, WIA H3BIeUeHHA KpacuTeaa. Uepe3 cyTKu mouy- 
J€HHBIC BbITAKKH KOJIOPHMCTPUPOBaINCh CTyNeHUAaTbIM coToMeTpom [ly.spipu- 
a IIPOTHB BbITAXKKH H3 HeOKpalleHHoro Mosra. KoviMuecTBO KpacuTessA, BbIpa- 
e€HHO€ B OTHOCHTEJILHbIX C(MHHWaX, IPONOPUHOHAJIbHbIX KOHILCHTPalluu Kpa- 
IcHTCIA B BbITAKKe, — KosPpulMeHT 2KCTHHKUMM K —OTHOCHIOCb Ha rpaMM 
BIpOro Beca Mosra. 

KoHTposieM CJIy2KHJI MO3r Apyroro *KHBOTHOTO TOH we napTun. Jia KOHT- 
(POA MOMOUpaHCb XKHBOTHHIC NPHOJMM3HTebHO OAHHAKOBOH BeJIMYMHbI. PasHula 
IB BeCe OMbITHOrO HM KOHTPOJIbHOrO Mosra cocTaBAIa OObIMHO 1—3%, B OTJeNb- 
MHbIX cyuaax 10%, ombITbI Cc pasHHueH B Bece OoubIe 10% B JabHelIeM He 
lyaHTBIBaJIMCb. Kpome Toro, KaK yKe ykKa3bIBaJl0Cb, BBOAWaCb NompaBka Ha 
‘Bec. C KOHTPOJbHBIM TpenapaTOM MPOM3BOLMJINCb TOUHO TakNe x%*e Olepallny, 
hkak H C OMBITHBIM, 38 HCKJIIOUCHHEM MpHJOKeHuA JaBseHuaA.KOHTpob Heno- 
(CpeCTBEHHO CIeEOBaN 3a OMNbITOM HIM MpesulecTBoBa emy. PasHutla B OKpacKe 
[OMBITHOFO HW KOHTPOJbHOFO MO3ra BbIPAKalacb B MpOWeHTaX, MPHYeM KOHTPOJIb 
mpuHumaca 3a 100%. ‘ 

TloayueHHple aHHbIe npescraBsiexbl Ha puc. 1. [Ip okpacke HeliTpaibHbM 
Kpacubim mpu 100 u 200 atm. He OOHapy2KeHO 3aMeTHOH pasHUbl B OKpacke: 
HaOmtoalorcA He3HaYMTeJIbHbIe OTKJIOHEHHA B TV M Apyryt cropouy. IIpu jas- 
gilenuu B 400 aTM. Bce ONBITH avid MpeBbILieHwe OKPaCKH OMbITHOrO Mos3ra Han 
KOHTPOJIbHBIM, B CpeyHem pasHuna cocrapnia -|- 18,7% mpu omnmoKe + 6,2%. 
Tlpu yBenuuenun JaBleHua pasHulla B OKpacKe YCHJIMJaCb HW COCTaBMla Mpu 
2000 arm. +33,3% mpu ommOdKxe + 10,9%. 

Oxpacka KHCJIOTHBIM KpacuTesieM — (eHOJIOBBIM KPaCHbIM, Kak 910 BHJ- 
Ho u3 puc. 1, oOnapyxuuia M3MeCHeHUA B COPOWHH, B OOMMX YePTaX CXOMHEIe C 
W3MCHeEHMAMH IPH OKpacKe OCHOBHBIM KpacuTeseM. OrueTsIMBoe ycueHHe copo- 
UHOHHBIX CBOLCTB UM 30eCb HaOMOMalOch WMI HayuHad c 400 aTM., rye Bced 
OMNBITOB a/IM OTKOHeHMe B OAHY CTOPOHY, MpHyem pasHulla B OKpacKe B NOUIb3y 
OUbITa B cpeHeM cocTaBHJla 22.2% mpHu omnoKe =: 10,0%. lipi laBJIeCHHH B 
2000 atm. pa3Hulla B OKpackKe BO3pocila HM COCTaBMUIa TOMS 18 19%: 
CepbesHbIM BOSParxKeHHEM K MOCIeYIOULHM BbIBOAaM H3 STHX AaHHbIX MO2KET 
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CYHKUTb UCXOMHOe COCTOAHME HEPBHOH TKAaHM MOSTa, MOCKOJbKy LO Loa 
BPeMeHH B (PUB8HOOrNM TOCHOACTBOBaJIO MHEHHe O Upe3Bbl¥aHHOW TYBCTBUTCIE 
HOCTH HePBHBIX KJIETOK MO3ra K HapyIWeHHIO KPOBOOOpalleHuA, B YaCTHOCTH 
HeyocraTky Kucmopofza. OfHako paOoTsl xMpyproB B NocJeqHHe TOfbl NOKab 
3aJIM, UTO MO3I TeMJIOKPOBHOFO MOET MepexKUBaTb OCTAHOBKY kpoBooOpautena 
MpOOMKUTebHOCTHIO Wo | uaca (onbITHI Ha coOakax), papa, Np COBH If 
CHWXKEHHA TeEMMepaTypbl Tela %XMBOTHOFO AO KOMHAaTHOH Temnepatyppl. Ha och 
HOBaHHH STUX OMbITOB MOXKHO JOMYCTHTb BO3MOXKHOCTh «lepexKHBAaHHA» MO3T 
B TeUCHHe HEKOTOPOrO BPeMeHH H B YCJIOBHAX H30JIALHH “3 Opranusma. IIpuny 
Mas BO BHHMaHHe, UTO HallIM OMbITbI CTaBHJIMCb MpH KOMHATHOHM TemMMepaTypyy 
H MIpolouKaJIUCb C MOMeHTa OCTAHOBKU KpoBOOOpauleHua Bcero 15 MHH., MOAH 
JLYMaTb, YTO MbI UMeJIM JlesIO C «MepeXKHBAaIOULHM» MO3TOM. ip 

Tor dakT, uTO ycuueHve OKpalllMBaeMOCTH MO3ra TIpH MeucTBHU aBseHus 
HaOM0falocb HAMM M MO OTHOWeHHIO K OCHOBHOMY rpaHYyAAPHOMYy KpacuTesi 
(HeliTpaJIbHOMy KpacHOMy), H K Qudpy3HoMy KUCOTHOMY KpacuTesio (PeHoIO 
BOMY KpaCHOMY), HCKJIIOUaeT TOJIKOBAHHe NOJYYCHHbIX Pe3YIbTATOB Kak CJef 
cTBHe u3MeHeHuA pH uu ycumeHne rpanymoobpa30BaHua. Ilo-BuguMomy, peu 
ueT 06 HCTHHHOM MTOBBILIeCHHH COPOMHOHHbIX CBOHCTB HePBHbIX KJICTOK MOST< 
K He€KOTOPbIM BUTaJIbHbIM KpaCHTeJIAM H, BEPOATHO, K PAY APyrux Bellecrs. 

Ilo qannpm JI. H. Haconopa c corp., noBblitieHue copOluu BUTaIbHOTO Kpacui 
TeJIA CBASAHO C COCTOAHHeM BOZ6yxXTeHHA MpoTonmasmpr (**,1°). Ha ocHoBaHHl 
NOJIYYCHHDIX HAMM JAHHBIX MOXHO CJleaTb BEIBO, YTO BbICOKOe TUpocTaTuuel 
CKOe JaBJIeCHHe TAKKE MOKET BLISBATb COCTOAHME BOSOYKMeHHA B KJICETKAX KOPH 
Mosra. B 3TOM OTHOIMeHHH KJIETKH MO3Ta, NO-BHAHMOMY, He OTIMUAIOTCA OT APyry 
TKaHeH, 

Pe3ybTaTbI ONbITOB He MO3BOJIAIOT TOUHO YCTAHOBHTb MHHUMaJIbHOe aBwJey 
Hue, CMOCOOHOe BbISBATh H3MCHEHHA B KJIETKAX MO3Fra,— MOXKHO C YBeEPeHHOCTS 
TOBOPHTb JIHWIb O JeHCTBUM JaBsIeHHA HaunHasd c 400 aTM. STO Kak pa3 Ta BEIM 
UMHa JlaBJICHHA, KOTOPad BbI3bIBaeT CTOHKY!O KOHTPakTYPYy H OTYCTMBOe NOBhi 
IWeHHe COPOMMOHHBIX CBOHMCTB MBILIIMbI JIATYIIKU. 

Uro KacaeTcs cTaqMv NOHWKeHHON OKpackH, HaOmOMaromlelica Ha MbILLIILe 1H 
TYWIKH IpH Oosee HU8KHX WaBJICHHAX, TO 3eCb ee OOHAPYKUTH HE Yasocb. Boss 
MOXKHO, YTO STO CBA3AHO C IWIOXHM COCTOAHHEM «MepexKUBaIOUlero» MO3ra Tele 
KpOBHOrO 2»%HBOTHOrO. Ha OCHOBaHHM y2Ke WMTHPOBAHHbIX TaHHpIx Ty6nepa (7 
O [Byxa3sHOM H8MeHeHHH OKPallHBaeMOCTH MO3ra JIATYIWIKH MOXKHO OMRKUTaTS 
4uTO MOST XOJIOMHOKPOBHOFO XKMBOTHOTO OOHapy2xXUT O6e a3bI OKPallIHBaeMocTy 
TIpH AeHCTBHM WaBeHHA. STO OyeT MpOBepeHO SKCMePpHMeHTAaJbHO. 


WUucruryt wuromoruu Tlocrynusto 
AxkaylemMum HayK CCCP 7 XII 1958 
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Horaange Akagemun nwayx CCCP 
1959. Tom 125, Ne 3 


ie _UATOMOr UA 


Tr. HW. POCKHH u M. E. CTPYBE 


UWMTOXHUMHSA THOJIOBbIX TPYTIM UYBCTBUTEJIDHbIX 
WH MOTOPHbIX HEMPOHOB 


(ITpedcmaeaeno axademuxom A. H. Onapunem 1 XI 1958) 


) OObextamu uccefoBaHua Cly2KuJIM MOTOPHBIe KETKY MepeHHX POros CIHH- 
}T0 Mosra  YYBCTBUTEJIbHbIC KICTKH CIMHAJIbHBIX TaHIJIM€B KPOJIMKa MH KPbICbl. 
RIA WHTOXMMMUCCKOFO ONpeeMeHHA THOOBLIX Tpyn Obi MpHMeHeH MeTOI, 
ilespemona u Dpenepuxka ('). Tomorpacbwueckoe pacnpegzenenue SH- u S—S- 
Py B 4YBCTBUTCIbHbIX H MOTOPHBIX HelMpoHax Jano Ha puc. |. Ornocn- 
@IbHaA WHTeCHCHBHOCTb peakun (or + fo +++ -+) pa3snH4HEIX KOMMOHEHTOB 
WOOTOIIA3MbI STHX KJICTOK IipHBowuTcaA B TaOm. 1, rye B cromOme A JaHbl 


Ta6auna 1 


VMutencupnocth peakuuu Ileppemona u OpexepuKa 


| Mortopupre KJIC€TKH UyBCcTBUTeJIbHbIC KJeTKH 

| A | 5 B A B B 
Untonasma aig ep inal Er iat get fata abi ioe + wm 
YJ +tt Ina 0 tt 

SES waa +--+ 
Turpouy, ePaista tices 0 0 0 
HJM 
ate 

Kapuonasma| +-++ | ++ | +++ | or 0 zo = or Ol x0 
Hu ++ nom 0 ++ 
a= KPOJIHK ; 

aimals 
Kpbica 

Sepua 
xpomatuHa | ++ | + 0 ++ + + 
Agppmmko | ++] + 0 Speer hil t= 0 
WJ 
+++ 
Heliput 0 4 " a i 
Bl Seal da 
ous yaw +--+ 


fesymbTaTH HeMocpesCTBeHHOrO ONpexerenuA SH-rpynm mocse uKcallan (pop- 
lanunom; B cronOue 5 — nocne mpexBaputembHol OOpadoTKHn 10% Tpuxsop- 
KCYCHOM KuCOTOH MIA BbIABICHYS Tak Ha3bIBAaeMbIx a cheat 
)pynn, CBASAHHbIX C IMpOoTeHHaMH; B cTrom6re B — mlocyle mpesBapuTebHOH 00- 
faOoTkKu, Mepey, cuKcallueh dbopMaJnHoM, 10% pactsopom KCN (5—10 muu.) 
Inu 10% pacrsopom Na,SO, (30 Mux.) Aaa mepeBoxa S — S-rpynn B SH- 
\pynmpl. i 

| Jina Toro uToOb B octaTouHol Mepe OWCHUTh WuTOPUsUOOrMYeCcKOe 3Ha- 
enue TIPHBEUCHHEIX HaOsOLeHui, HeOOXOHMO paccMoTpeTb TpaHullbl TOU- 
* HCHOMb3OBAHHOTO WHTOXHMHYECKOFO MeTOJa H €FO BO3MOXKHbIC OLIHOKH. 
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IlepBbIM BOMpOcoM ABJIAeTCA BOMpoc O BJIMAHHM PUKCalMM Ha Pe3yJbTAaT 

cueyiouyero WHTOXuMHYeCKOrO ompesemeHuA THOMOBEIX rpynn. Ilo BILMAHH|) 
(buKCaTOpa MOryT MpoOHCXOAUTb 3aMeTHbIe H3MCHCHHA PeakTHBHOM ciocoOHoOCt 
SH-rpynn. Uspecruo, uro HaTHBHbIM albOyMHH He JaeT peakliMu C TAKUM Cll 
WuHYeCKHM PCaKTMBOM, KaK HUTpONpyccuA, a Moce WenaTypallun aer 10 
X%KUTEJIbHYIO peakilwio. OHakO HeKOTOpBIe TKAaHeBbIe MpOTeHHbl (Hampum¢ 
GenkKu XPyCTaluKa, MHO3HH) AalOT peakUMIO Ha THOJOBbIe TpyMMbl M B HaTH| 
HOM cocTosHuu. B oOmacTH rMCTOXHMHYeCKHX HCCeLOBaHHH WMeeTCA HeMas 
IIpPHMepoB, KOra HATHBHbI€ NPOTeHHbI HaYMHAaIM MaBaTb MOMOMKUTCIbHYIO | 
akumio Ha SH-rpymnbl TombKO nocie duxkcattuu (*). JenarypaliuaA, BbISbIBA 
Maa (bu3sH4ecKuMn (bakTOpaMn, Beyer 3a COOoM NoLoOubI xe addexT (7). Al 
cou (°) mpuBoxuT noxpoOunii o630p OMoxuMHYeCKUN YCTAHOBJICHHBIX pa3sJinY) 
B peakTuBHoctu SH-rpynm y HaTHBHbIX u JeHaTypupoBaHHblx OenKos. B x 
yecTBe (PHKCHPYIOUell 2KHAKOCTH HaMu IpuMensauca tbopmanuy (?, *, °). Ero » 
© HeKOTOpbIMH OFoBopKamMy, lpesaratior u Tomopu (°), JIm3oxn (?) a Agame ( 
IIpumensa cbopMaiuy, cieqyeT uMeTb B BULY, YTO NOX BAMAHMeM CopMaluy 
S — S-rpymnbl mpore“HoB MoryT MmpespaulaTpca B SH- u SOH-rpynnpt (| 
JIlnsou (?) yKa3blBaeT, YTO JWIMTCIbHOCTh (buKCaluN POPMaJIMHOM CKa3bIBaeT] 
Ha addexTe mocwexyroulux peakuwi Ha SH-rpynnpr. Bonpoc o xapaxtTepe | 
pasyIOULuxXcA pH STOM COeAMHEHHH Bce elle He BMoHe ACeH, u Mpewt u A 
go (°) CUnTaIOT, UTO HYXKHbI JasbHelillme UCCIeEMOBaHHA M€XaHu3Ma peak 
Mexky opMauHOM u SH-rpynmamu. Bonpoc o Tom, tbukcupyer Ju PopMady 
BOCCTAHOBJICHHbIM TyMOTATHOH M WMCTeHH (BeLLECTBa, paCTBOPHMBIe B BOJle H 
BOMHBIX pacTBopax), peliaerca JIu30Hom (7) orpullaTembHO, a B paOotax Tor 
pu (°) w Anamca (7) uw MHOrux Apyrux oOxo_uTca Momuanuem. Mbt xe Ha OC 
BaHHH MpOBeCHHbIX HaOJIOLeCHHM CKJIOHACMCA K MpeANOMOHKeHUIO, YTO BO BPer 
cbukcalluu Koarysiupyioulue Oeku OOBONaKMBAIOCT TIOTATHOH M WHCTeCHH U 
MO3BOAIOT HM BHIMTH 43 MpoToNMa3sMbl. B STOM yOexalOT Hac OMNBITHI C ped 
BapHTeIbHOK OOpaOoTKOH mepex PuKcalluelt TpuxsIOpyKCyCHOH KuCJOTOH, 
TOpad He TOJbKO JeMaCKkupyeT CBA38aHHbIe C OekoM SH-rpynnbl, HO uM H3Bi 
KaeT CBOOOJHbIe CyJIbPrupHIbHbIe COCAMHEHHA: B 3STHX YCJIOBHAX B UYBCTS 
T@JIbHbIX KJI€ETKAX IIPOMCXOANT Pe3KOe CHMKCHHE PeaKIHN MO CpaBHEeHUIO C TH 
4UTO HMECT MECTO IIpH HellocpeyCTBeHHOM cbukcalluu tbopMaMHOM. OTO ABUJIEH! 
MO%KeT HaHTH OObACHeHHe B TOM, YTOMpu Tako OOpaOorKe u3BeKaIOTCA TA 
TaTHOH WH IMCTeHH,— ABJIeHHe, HE HMEIOULCe MeCTa B TO*KAeCTBeEHHO OOpatt 
TaHHbIX MOTOPHbIX HepBHbIX KeTKax. B meroge Wespemona un MpexepuKa 

SH-rpymnbl onpeseiAloTcA C MOMOMbIO peakTuBa Ceqyloulero cocrasa: 0,!. 
pacTBop »xelesocHHeposucToro Kalua — 1 uacTh, 1% pacTBopa xmopHoro 
ne3a — 3 uacru (ycnoBHo FFC). Stor merog umeer cBolo ucropuw. Ene Yuna ( 


KJICTKH, IPMBOAHT B KaYeCTBe OMHOFO M3 OCHOBHbIX PeCaKTHBOB JIA OMpeseeH: 
BOCCTAHOBHTEJIbHBIX MCT B MpOTOMa3sMe Ty xe Camyio cmecb. Mcxona us Ow 
XHMHYECKHX HCCeqoBaHHH Masoua (4), 9ToT MeTO,, B MO,uduLLMpoBaHHOM u & 
Jee paspaOoTaHHoM Bue, Npeznoxuiu Wlespemon u Mpepepux (') aA on 5 
nenenua SH-rpynn. Jlanbuelimme mMoqudukaltnu Meroja npunaluiexatT Jlua 
u Byptuepy (*”), Tomopu (°) u, Hakonen, Agamcy (7). | 

HanOonee mogxpoOupilit anantus FFC-peaxunn npunannexut Apamcy (| 
KOTOPHIH uCCeqOBal Ba OCHOBHBIX BOMpoca mMexanu3sMa FFC-peaxit : 
1) ee cneuupuunocrh B oTHouleHun SH-rpynm, 2) Bonpoc o npupoxe semen) 
OKpackH NpellapatTa, uHora oOpasylouleHca BMeCTO IIpyccKOM CHHbKU (067 


30BaHNe MpyccKoli senenu). Brwogst Agamca (7) ocHopaHbI Ha onpitax—xt 


B NpoOupKax, Tak uM Ha cpesax TkaHeli. Ajamc mpulmen K 3aKmou4eHn 
1) npu FFC-peaxuuu B TKaHAX OOpasylorca Ba pa3sMUHEIX NurMenta — ci 
HWM HW S@JICHBIM, MMEIOULHe pa3sIMYHbIe XuMuM4ecKue cBolicTBa; 2) CuAbHO fl 
AYUMPY!oulHe BeMWLeCTBa BbISbIBAIOT ObICTpoe OOpas0BaHue MpyccKOl CHHbH 
B TO BPeMA Kak IpyCCKad 3eCHb MOABIAETCA pu CMaOo pelyWupyiOulNX HI 
MeCTBaX WIM B pesysibTaTe aOcopOunH ceqoB 2TOFO MurMeHTa 3 pacTBO| 
FFC; kpome Toro, KOpMUHEBBIe HIM XKeITHIC TKAHEBLIC MMTMeHTHI KaXKYTCA 2 
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Puc. 1. Pucroxamuyeckaa 
peakuua Ha THOOBEIE 
rpynmbl B MOTOPHEIX (a) 
M U4YBCTBUTeIbHBIX (6) 
KuleTKax. A — SH-rpynusr 
nocne @ukcanua copMa- 
nuHom; 5B — To me mocae 
upeyBapuTeibHou obpa- 
Oorku 10% rpuxmopyKcy- 
cHow KucnoTtoH; B—SH- 
u S—S-rpyumsr nocae 
peqpaputrenbHon o6pa- 
6otKu 10% pacrBopom 
KCN anu 109}, pacTBo- 
pom Na,SO3 


5 
4 

(s 

HBIMH B MIPHCyTCTBHH Npycckol CuubKu; 3) SH-rpynnsi, denombl, nHouHT, 
PPONbI, APOMATHYECKHE AMHHbI, MOYVeBAA KUCOTAa HM aCKOPOMHOBaA KUCJOTA 
OCOOHEI BoccTaHaBMBaTb FFC c o6pasoBanuem MpycckKoli CHH_KU; pA KUpOB, 
uaTuueckuxX aMHHOB, aJibkeruybl uv MHOrMe HeOpraHMuecKne BelLeCTBAa MO- 
T ABYTbCA NPHYHHOK OOpas0BaHuA MIpyccKol geen. 

Tucroxumuyeckas MHTepMpetalluaA CuHero OKpaliuBanua (*): oOpasoBanne 
YCCKOH CHHBKH yKa3bIBaeT Ha MpHCyTCTBHe CHIbHO pelyUnpyloulux rpynn, 
NpuMep cybprnipHbubix —B sNHepMuce, udeHOs0B — B MemaHuHe, 
OMaPHHHBIX, (eHOJIbHbIX — B THPOKCHHe, u, HaKOHElL, «unopyciuHa»— 
HEPBHBIX KJleTKax. TakOBbl TpyMHOCTH y¥eTa pesymbTaToB peakunn c FFC. 
MHaKO, KaK NOKa3aJIM MHOrounceHHbIe onbirpt Agamca (*), mpu co6moxeHnn 
PpeAeIeCHHbIX TEXHHYeECKHX TpHeMoB peakllua c FEC moxer O6niTb B BbICOKOL 
pe cneyupusnol: 1) mpenapar He JomxKeH HaxomuTECs B. pactBope FFC 6o- 
25 MuH.; 2) peakitua c FFC jomKHa CompoBoxaTbCA KOHTPOAbHBIMU ONbITaMu 
OloKaqow CybrMpHIbHbIX YpyMM HaCbINLeHHbIM pacTBOpOM CyJIeMbI 
Yaca) WIM HaCbILeHHbIM pacTBOpoM cbeHus — ptyTb — xopuq B n-OytTa- 
me (48 uac.), wu, Kak copetyet Bax c corp. (1°), 1% cnuproBbiM pacTBOpoM 
opiuKpuua * (CC!,;NO2), a taxxe 4% BoAHEIM pacTBOpoM MoHOMiokyKcyCcHol 
(<MOTbI (AJIMTeIbHOCTh OOpaOoTKH 2THMU peakTuBamMu 30—60 muu.). Mbt xe 
[CTOAHHO NQJIbSOBaIHCb WIA KOHTPOJIA pacTBOpoM cysembl. Tomopu (°), 
JM3HaBawA MOMe3HOCTh MU MOCcTaTOUHYyO cieuNdpu4nOcTh peakitun c FFC, cun- 
PT, UTO HeocTaTKOM MeTojia Iespemoua nu MPpexepuxa (*) ABAAeTCA TPyMHOCTb 
DeNeIeCHHA KOHWa peakl\nu: eM OobLe exKUT MpenapaT B peaKTuBe, TEM 
jTeHCUBHee u Audpy3sHee mosyyaeTcA oKpawiuBaHue. Tomopu (*) momaraer, 
) MOXKHO HalHTH KOMIIPOMHCC MexKAy cnelupHYHOCTbIO MW HHTCHCHBHOCTHIO 
fakilun: 3—6 MuH. pH KOMHAaTHOM TemlepaType; 3aTemM CieqyeT MpOMbITb 
JOrOKPaTHO B pa3BeCHHOM pacTBOpe HeopraHHyeckoli KucsoTbI. Jia BbIAB- 
aqua SH-rpynn, cBa3aHHbix Cc OeIKOM, MbI IPHMeCHHIN MpesBapuTesbHy!0 OO- 
DoTky TpuxsopyKcycHow KucaoTou. Ee qelicrBue JBOAKO: OHa JIerKO PpacTBO- 
lr pacTBopumple Bemectsa c SH-rpynmamu nu OfHOBpeMeHHO ocBoOoxwKaeT 
)-rpymnbt mpoTrenHos. TpuxsopykcycHaad KucjloTa He MellaeT mocmenyioujen 
ikunn Llespemona u Mpezepuka (1). Ogunako Her yBepeHHOcTH, muller 
ison (2), UTO TpuHxJOpyKcycHad KuCOTa eMackupyeT BO BCeX CJy4anx 
: SH-rpynnpt mporenHos. Tak HanpHMep, 2XKeITOUHbIe WiacTHHKH sila 
PylIKH Ip TakoH OOpaOorkKe He aloT NOJORKUTebHOH PeaKIMH, XOTA CO- 
boKaT 3HAUHTeIbHOe KOJHUYECTBO Cepbl, OOMbINAA WaCTb KOTOPOM BXOJHT B CO- 
is SH-rpynn. Jia peqykunu AucyippusHyix rpynm B SH-rpynne mpl mpume- 
uu 10% pacTBop UnanucToro Kantua uin 10% pactBop Na.SO3. [laa tot 
| ICM MOXKHO HCNONb3OBaTb THOFHKOMEBY!O KHCOTY, THOrIMmepon (°) HIM 
1% Bowublii pacrBop TuorduKomata (pH 8), pexomexnzyempii Ajamcom (’). 
\HaKO MOCIeLHHE PeaKTHBHI elle HeEOCTaTOUHO, B OTMHYNe OT IWnaHHCTOrO 
(ima, ucmpoOoBaHbl B uTOXuMuH. Baxkubi BOMpOC O CpaBHHTEJIbHbIX Pe3yJIb- 
jax peaxiun Iespemona u Ppexepuxa (*) u Bapuerr u Sennrmana (14) pac- 
prpex B paOore Tomopn (°) u, ocoOenHo, B uccleqopanuu Bepua, Ta6a 
\Ipama (15), Koropble yKa3bIBaloT Ha 3HauNTeIbHOe ToMorpaduyeckoe COB- 
kleHue OOenX peaKIHii, XOTA UMEIOTCA HM HEKOTOPbIe OTHYMA B pesyJIbTaTaXx. 
hecte c Tomopn (*°) mpuxoquTcsa MpH3HaTb, YTO MPH COBPCMeHHOM yPOBHE Ha- 
‘x ILMTOXUMMUCCKUX 3HAHUH Hesb3A YCTAHOBUTb, Kaka u3 peaKkiuli Ha SH- 
IIMIbI aeT HanOomee JOCTOBepHoe MpescTaBeHHe O pacipeseleHu H KOJI 
irBe 9THX BellecTB B KeTKax. Ilocme MpHBeeCHHbIX MeTOAMYeCKHX 3aMeda- 
li MOXKHO CJleaTb BbIBOAbI 3 aHaJIH8a THOJIOBbIX TpylII MOTOPHbIX H UyB- 
) MTCIbHbIX KJICTOK. 

ii uTOU Ss a3Ma MOTOPHEIX KCTOK COMePpXUT B HEOOJbINOM KOMHUCCTBE 
|-rpylinbl, BBIABJIAeMbIe HeMocpeucTBeHHO Mocue Pukcalluu PopMasHHOM (Tum 
HeCKObKO Goubue SH-rpynn, oOHapyxKHBaeMbIxX TMocse oOpa6oTrKu TpH- 
bpyKcycuoli Kucnoroi (run B), u, Kpome Toro, co_epxuT S — S-rpynmp, 


| « Tomopu pekomengzyer 0,5% pacrBop xoprmkpHHa B 30% cnupre (3—4 aca). 
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B TO BPeMA KaK WHTOMNa3Ma UYBCTBUTGIbHBIX KJICTOK B OTHOCHTE/IbHO OO/bIL 
KomuuectBe coxepxKuT SH-rpynnpt tuna A uw mourn He cosepxKuT S — S-rpy 
u SH-rpynn tuna B.C 

TurpoOu MOTOPHEIX KeTOK HanOolee HHTCHCHBHO JlaeT peakI{HI0 | 
S — S-rpynnpl, a Take Ha SH-rpynnpi Tuna A un B, B To BpeMa Kak Tur 
UYBCTBUTGIbHBIX KJ€TOK JlaeT OTpulaTenbHylo peaxumio S — S-rpynnpi 
SH-rpynnpi (tuna A u 5). 

Spa MOTOPHBIX KJIeETOK JlalOT HHTCHCHBHbIC peakWMH Ha SH-rpyn 
(tuna A u B) uw na S — S-rpynnbl, MexK,y TeM Kak B AMPpax YYBCTBHTEJbH 
KIe€TOK OOHAPY2KHBAIOTCA TOMbKO Ceqb! SH-rpynn (tuna B). Pacnpeenenue. 
SH-rpynn (runa A) u S — S-rpynn HeoxHoTHmHo; B OOuIbLIMHCTBE ep peakll 
Ha S — S-rpyMlbl BbIABJIACT M@JIKYIO 3€PHHCTOCTb B KapHOMJa3sMe; KPOMe TCI 
BCTpeualoTCH siipa, y KOTOPbIX peaklina Ha S — S-rpynmbl BbilaflaeT B BS 
udby3Horo cuHero COA, HEMOCPeACTBEHHO CBA3AHHOTO C OOOMOUKON Ap 

A 1. p bI UI KO MOTOPHBIX KJI€TOK OTHOCHTebHO Oorato SH-rpynnamu Ty 
A, coflepxkuT B He3HauuTeIbHOM KosMUecTBe SH-rpynmpl Tuna 5, S 5 
rpylMbl B HEM OTCYTCTBYIOT, B TO BP€MA Kak APbILIKH YYBCTBHTEIbHbIX KJIC} 
oueHb OoraTs! SH-rpynmamu tuna A, mano cogepsxat SH-rpynn tuna) 
S —S-rpymnbl oTcyTcTByior. 

Hei puTbl MOTOPHBIX KJJCTOK He aioT 3aMeTHOM peakilHH Ha 
rpynnp u S — S-rpynnpr. JLenyputsl MOTOPHBIX KJI€TOK JaloT Taky!O Xe, 
uM WuTomiasMa, peakituio Ha SH-rpynnpt tuna B u na S — S-rpynnp vu 3Hak 
TeJIbHO ca6ee — Ha SH-rpynnpi tuna A. 

Iipupezenupie HaO0JeHuA JONONHAIOT paHee omyO/IMKOBaHHbIe ak} 
O UWHTOXHMHYeCCKOM OTJMYHM (yHKUMOHaIbHO pa3/IM4HbIX HelipoHoB (3° 
[lapayokcabHoe sABJeHve ocaOIeHHA peaKUHH, KOTOpOe HaOOaOcb B HE 
TOpbIxX Cryyanx (cM. TaOm. 1) npH ToTambHOM BbIABIeHHH S — S- u SH-rp 
(mocuie MpeyBapuTebHOM OOpa6oTKUH pacTBopomM KCN), tpe6yeT cco6oro 3Ket 
PHMeHTaJIbHOTO UccyIeoBaHHA. 


MockoBcKHH TocyjlapCTBeCHHEIH yHHBepCHTeT Toctynume 
um. M. B. Jlomonocosa 31 X 1958 
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TEHETHKA 


C. H. AJIAXAHSAH, ®. C. KJIEMMMKOBA, C. 3. MMH )VJINH, 
K. Tl. TAPHHA u H. WH. 2KAAHOBA 


OCOBEHHOCTH WHAYUMPOBAHHOrO MYTALLMOHHOLO MPOLLECCA 
Y AKTHHOMHLETOB — NPOAYNEHTOB AHTHBKOTHKOB 


(I]pedcmaeaeno axademuxom H. H. Il maaceaysenom 19 XI 1958) 


Kak Moka3aHO pAJOM aBTOpOB Ip M3y4eHUN JelicTBUA paqualuu Hu Apyrux 
YTareHHbIX (aKTOPOB Ha MMKPOOPraHH3MbIl, He TOJIbKO pa3HbIe BHJbl, HO 
aKe H OJIM3KO POJCTBEHHEIe WITAMMbI OLHOFO HM TOrO Ke BUA MOryT pasviHyaTb- 
i MexKy coOOH MO CBOeH YyBCTBHTeIbHOCTH HW YaCTOTe HHAYWMpOBaHHOH u3- 
eHuMBOCTH. Tak, BuTKHH ycTaHOBMJla, YTO y ABYyX O6IH3KHX MO Mpoucxoxse- 
m0 WTaMMos E. coli — B u B/r—nowtyuatorca pasIM4Hble KPUBbIe 3ABHCHMOC- 
i BbIMKMBaAeMOCTH OT O3bI IPH OOJYYeHHH HX PCHTTEHOBCKHMH UH yJIbTpacpuoyie- 
BLIMH Jyuamu (1). Pa3mM4uHaA B UYBCTBHTeIbHOCTH YMOMAHYTHIX LITAaMMOB 
—1Ooal Take BpalicoH npu pa6otre c ropuM4HpmM ra3som (?). Pasnmuna B 
JBCTBHTCJIbHOCTH Tpex Jpyrux wiramMos E. coli npu o6yyeHun ux peHTre- 
IBCKHMH JIyuaMH, a TaKKe Pa3sJIH4HA B YCJOBMAX P€aKTHBAlHN 3THX WITAaMMOB 
IMcau CramebToH u Ap (3). AHepcoH Noy peskKoO OTMMUAIOMINeCH KPUBbIe 
IBHCHMOCTH YaCTOThI MYTALLHH OT JO3bI IPH OOJyYeHHH PeCHTTeHOBCKHMH JIyyaMu 
NpHCyTCTBHH HM OTCYTCTBHe KuCNOpofsa AByX OMOXHMMYeCKHX MyTAaHTOB E, 
li — nNypHH-3aBucHMOro HM CTpenTOMMUMH-3aBucHMoro (4). Manan wu Amu- 
1HAH MOKa3aJIH, YTO pasHble wiTaMMp Act. rimosus HMeIOT Pa3JIHUHy!O UyB- 
BHTCJIbHOCTb K YJIbTPac:pHOJIeTOBbIM JIy4aM, a TakxXKe OTMMYAIOTCA MO Xapak- 
PY H3MeHYHBOCTH B 3aBHCHMOCTH OT JO3bI (°). 

B pesyaprare Halle paOoTb! MO H3y4eHHIO HHJYUMpOBanHOH H3MeHYMBOCTH 

CeJIEKIMH MpOAyWeHTOB AHTHOMOTHKOB aKTHHOMMLeTHOrO MpOHCXOxwKeHHA 
ENICTABHJIOCb BO3MOXKHBIM JaTb CPaBHATeJIbHbIM aHaIH3 W3MeCHUMBOCTH M10 
\U3HaKy AHTHOHOTHKOOOpasOBaHHA Y IWTAMMOB OJHOFO HM TOTO %Ke UM pasHblx 
JlIOB aKTHHOMULeTOB. Mcnomb30BasicA MaTepHad 110 HHAYUMPOBaHHOH W3MeH- 
(BOCTH IITAMMOB — IIPpOyWeHTOB CTPeNTOMHMMHA, aJIbOOMUILMHa, OKCHTeTpa- 
(KIHHa HW BUTaMHHa Byp. 

IIrammpr nposyueHta abOoMuMHa OO/lyYaIHCh PeHTTeHOBCKHMH JlyyaMy, 
TOUHHKOM KOTOPHIX CJy2KUa OM3KOPOKycHaA TpyOKa PeHTPeHOBCKOrO all- 
para PYM-7, paGOoratoujaa B pexume 60 KB u 20 Ma. VHTeHcuBHocTb oOsmy- 
Hua 399 r/cex. Jlosbi o6y4eHHA KONeOaIHCb OT 20 Ao 640 kr. [a o6paoorKu 
Op MpofxyueHTa cCTpenTOMHUMHa HCHOMb3OBaICA MCTOUHUK y-sy4eH—Co*? 
AHTCHCHBHOCTbIO OGstyyeHHA 146 r/cex. B KayecTBe HCTOUHUKA yJIbTpaduose- 
BLIX Jyueli Jia OOyYeHHA MpOMyWeHTa OKCHTeTPalMKJIMHa MpHMeHsAaCb 
KTepHuusnan swamma BYB-30, usmyyaioulad MpeMMylecTBeHHO JIyuM C JVIM- 
fH Bomubl 2537 A. UnreucuByocrb oO1yseHua Ha paccTosHuu 15 cM paBHasacb 
0 apr/mm? -cex. Cnopbl mpogyuenta BuTaMMHa By. OOpadaTHIBaNHCbh STHJIEH- 
uHOM B pasBegeHun 1:7000. IIpu usyyeHHM H3MeHYMBOCTH M10 aHTHOHOTHKO- 
Da30BaHMIO AKTHBHOCTb HCXOJHOPO WITaMMa IIPHHUMawacb 3a 100%, ‘a aKTHB- 
CTH BCEX OCTAJIbHBIX BapHaHTOB, MOJIyYeHHBIX M3 pacceBa OOpadoTaHHbIXx 
HeoOpa6oTaHHbIxX CyCNeH3HH, OMpeseAMMCh B MPOWeHTaX MO OTHOLICHHIO 
TOMY KOHTpoWO. Jkt KaxKAOH OSbI MPOBEPANOCh MO 100—200 BapMaHToB. 
PHaHTHI, MpeBbMUalouiNe MO AaKTHBHOCTH KpaHHHH BapvaHT us HeoOpabotaH- 
fi CyCneHshi, Obl OGOSHAYeHBI KaK MJiOC-BapHaHTHI, a BaPpHaHTI, yCTyMMato- 
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ujMe MO aKTHBHOCTH KpaliHemy BapvHaHTy HeoOpaOoTraHHOW cycneH3sHu (BKJ 
yan HeaKTHBHbIe BapHaHTbl) KaK MMHYyC-BapHaHTbl. | 

Buauyase Oblio MpOvsBeseHO CpaBHeHHe ABYX WITAaMMOB IIpOjlyWeHTa aJIb 
muna, Act. subtropicus,—Ne 39 u Ne 738. Wramm Ne 738 nosmy4eH 43 WITaM 
Ne 39 B pesymbraTe O61yYeHHA PEHTTeEHOBCKHMHM Jlyy¥aMH HM BABOE MPeBbIL 
ero Mo akTuBHocTH (°). O6a uITaMMa pa3JIMYaIOTCA MexKy coOoK HM pxAOM J 
rHX MOpdoslorH4yecKUXx 
cbu3svosorMyeckHx ocot 
HocTei (*). 

JjaHHpie MO 4Yact 
BO3HHKHOBeHHA TOC 
MHMHYC-BapHaHTOB B 3a 
CHMOCTH OT JIO3bI Y WT’ 
mMoB Ne 39 u Ne 738 np 
cTaBJIeHbI Ha pue. lI, 
KOTOPOrO BHO, 4TO 
O6OHX WTaMMoB HaOJ 
jlaeTcaA OOWlad 3aKOHOM 
HOCTb, y2Ke ONMCaHHaa | 
mu (°): BHauaue UHCJIO ¥ 
ioc-, TaK HM MMHYC-BapHaHTOB BO3pacTaeT C MOBbILICHHeEM JO3bI; MOCTHII 
OMpefeseHHOrO YPOBHA, KPHBbIe HauMHaloT OMycKaTbca, MpHyeM B OO¢ 
calyYaiX MaKCHMyM IlJlOC-BapHaHTOB JocTHraeTcA pH Oowlee HH3KUX 03 
‘YeM MaKCHMYM MHHyC-BapHaHTOB. OfHaKO MO COOTHOIMEHHIO Mvoc- H MMHYC- 
pwaHTos witamMet Ne 39 u Ne 738 pesko oTmMualoTca Mexyy codol. Y Mme 
aKTHMBHOrO HM MeHee «OKyJIbTypeHHoroy witamMa Ne 39 uacTora Mulroc-Bapu 
TOB MpeBblliiaer “YacTOTy MMHYyC-BapHaHTOB, a y Oowlee aKTHBHOrFO HM pe: 
M3MeHeHHOrO witaMMa Ne 738 uactrota ) 
IJIKOC-BapHaHTOB 3HauHTeJIbHO HWKe ua- =” a , 
CTOTbl MMHYyc-BapHaHToB. Cylefyer oT- % 
METHTb, 4TO WIA MOCTHKeHHA MakcuMy- “@ 
Ma Kak IJlOC-, Tak HM MHHYC-BapHaHTOB =» 
quia witamMMa Ne 738 HeoOxoJMMbl MeHb- 
wive JO3bl, 4eM via witamma Neo 39. 0 


ES 
100 200 306 400 500 600KHr 160 320 480 640 800 S60Kr 
Puc. 1..Uacrota mmoc- H MHHyc-BapHaHTOB B 3aBHCHMOCTH 
OT JO3bI peHTTeHOBCKUX My4el y wWTamMos JN? 39 (a) u Ne 738 
(6) Act. subtropicus. / — mmoc-BapnanTsl; 2 — MMHyC-Ba- 
pHaHTbl; 3 — mopcbosormyeckHe BapHaHTbl 


1000 2000 5000 spejmrn? 50 


MoxkHO OblIO MpeqNoOXKUTb, 4TO 
CTONb OOMbWAaA pasHHa NO HHAyWUpo- 
BaHHOHM H3Me€HUMBOCTH NO MpH3Haky aH- 
THOMOTHKOOOpa30BaHHA ABIAeCTCA cre- 
WuduyecKOl OCOGeHHOCTHIO TOJIbKO OMH- 
CaHHbIX BbILe LITAaMMOB. 


Puc. 2. Uacrota mmoc-m MMHyc-BapHal 

y BbICOKOaKTMBHBIX WTaMMoB — Mpoyy: 

TOB aHTHOMOTHKOB. a— wtamm Ne 293 . 

rimosus (y.-@. yuu); 6— wramo JN 66 | 

globisporus streptomycini (y-nyun). 
2 — TO xe, 4To na pue. | 


OgHako MpM aHanuse MHAYUMpOBaHHOH USMeHYMBOCTH MO pH3sHaKy ai 
OMOTHYeCKOH AaKTHBHOCTH y JIPYrHX MpOyUeHTOB aHTHOMOTHKOB oOKa3ailé 
4TO H B STHX CyYaAX XapakTep H3MCHYMBOCTH pa3JIM4eH y BbICOKOAKTHBI 
KOKYJIbTYPeCHHbIX» LITAMMOB, NOJIYYeHHBIX B pe3yJIbTaTe MHOFOKpaTHoro OTO 
C MOMOL{bIO MyTAareHHIX (aKTOPOB, MH WITAaMMOB JMKOrO THMa C HH3KOL aki 
HOCTBIO. 

Ha puc. 2 mpeycraBueHbl KPHBbIe H3MCHUHBOCTH MO YaCTOTe MIOC- H MUI 
BapHaHTOB Yy BbICOKOAKTMBHBIX IITAaMMOB — IIpoqyWeHTOB cTpenTOMHILHH: 
oxcuTetpaluKkinna. Ilpoxyyeur crpenromuiuna — Act. globisporus stre 
mycini, wramm Ne 66,— nojyyeH B pesyJbTaTe MHOroKpaTHoro oT6opa 
HeHCTBHEM PCHTTeHOBCKHX H YJIbTpapHoeToBLIxX Aye. Tpoxyuent oKxcure’ 
wuksIMHa — Act. rimosus, mramm Ne 293,— no_Bepranca MHoroKpaTH 
oTOopy Nox AelicrsuemM ybTpacpvoueToBEIx mye. Kak Bugno u3 puc. 2, 
3yJbTaTbl AHaJIOrHYHbI NaHHBIM 0 AaKTHBHOMy WTammy Act. subtropicus, Ne’ 
T. €, YaCTOTA MHHYC-BaPHaHTOB 3Ha4HTeJIbHO MIPeBbIaeT YACTOTY M0C-BapI 
TOB. 

Y HM3KOaKTHBHOPO, He No_BepraBlleroca MHOroKpaTHOMy oTOopy uta 
H-6 Act. olivaceus (mpogyuenrt Butamuna By.) nog meficrsuem sTHeHUN 
(644 


CTOTA MJIOC-BapHaHTOB OblJla 3HAYHTEJIbHO BBIIe YaCTOTHI MHHYC-BapHaHTOoB, 
OOKO TOMY, UTO HaGMOZaOcb y ManoakTHBHOrO Tama Ne 39 Act. subtro- 
cus (puc. 38). 

Takum oOpa3s0M, OKa3aulocb, uTO y WTaMMOB Pa3JIMUHbIX BHOB B psle 
fywaeB HaGulOJaeTca Oonbioe cxocTBO Mo xapaKTepy HHA yWUMpoBaHHol 
PMCHYMBOCTH MpH3Haka AHTHOMOTHKOOOpasOBaHHA, TOra KaK WITAaMMbI OLHOTO 
(POrO *Xe Bua MOrYT 3HAUNTEMbHO pasM4ATbCA B TOM OTHOIUCHHH Mex Ly co6ol. 
)» Mutepecho ormetuTb, uToO omvcaHHas 3aKOHOMepHOcTS 3aBHCHMocTH Xapak- 
Pa MHAYUMPOBaHHOH MSMeHYMBOCTH WTaMMa OT cTeneHH ero «OKysAbTypeH- 
THY HAOMOJaIach B YCOBMAX, KOra PasHbIe MITAMMBI NO_Beprasuch BOS 
\ACTBHIO TAKUX Pa3/IMYHbIX MYTAareHHEIX (baKTO- 

B, KaK Pe€HTTeHOBCKHe JIYUH, ybTpacpHoseroBble % 


‘UH WH STHJICHHMHH. # 
OObxACHHTD Bce STH (akTbI MOXMKHO CJeLYIOULHM Py 
ppasom. MoxkHo JoNycTuTb, YTO y BbICOKOaKTHB- 
IX ITAMMOB IIpoHsoule scppekT HacbIIeHUA pa3s- 10 
H4HEIMH Gu3HOIOrHYeCKHMH MyTallHAMH HU UTO 
‘MKEHHE TEMIa H3MCHYHBOCTH M10 MyOC-BapHaHTaM 6 @ & Brac 


FeHb CXOJHO CO CHW2KEHHeM YaCTOTEI MYTAUMH py. 3 Yacrora nlc: HMM 
NCE NOCTWAKEHHA OMpPeeeHHOH NO3bl MYTAFeH-  yyc-papuanTos y Hu3KOaKTHB- 
»ro daxtopa. IIpoucxoguT u3s6upatenbHaa ru6enb  noro wtamma H-6 Act. oliva- 
MOBb BOSHMKAIOULUX (OPM, TeHOTHM KOTOPBIX Me- ceus (sTHIeHHMHH). J H 2—TO 
HACHILLGH MYTaIlMAMH HaCTOJIbKO, 4TO BCAKaH Ke, WTO Haspuc. | 
10Bb BOSHMKIWaA MYTalHA MpUBOLUT kK ruGesH cno- 

BI WIM MOJOJOH KOJIOHMH, H 3TH OCOGH Bce pexke H pexe BCTpeyaloTca MpH OTOOpe 
(MONYIAWHAX. OueHb BEPOATHO, YTO CHWKEHHe TemNa OTOOPa, HaOwOJarouleeca 
} MHOrHX IIPOH3BOACTBCHHbIX LITAMMOB — IIpOLyYUeHTOB AHTHOMOTHKOB, HalpH- 
Pp Npoxyuentos nenuwuaiaiuna (*) u crpentomuunna (°), ABuIAeTCA cule{CTBHeM 
{OrOKPaTHOrO MpPHMeHEHHA MYTAareHHbIxX (PaKTOPOB H CBA3AaHO C HH3KOM Yac- 
)TOH BO3HHKHOBeHHA MJIIOC-BapHaHTOB, XapaKTepH3yIOlleH BbICOKOAaKTHBHbIe 


Bcecow3uHblli Hay4HO-HCCeloBaTembcK Hit Tocrynuso 
HHCTHTYT AHTHOMOTHKOB 19 XI 1958 


UHMTHPOBAHHAA JIMTEPATYPA 


P 1E. Witkin, Genetics, 32, 221 (1947). %V. Bry son, J. Bacteriol., 58, 423 
1948). 3E. H. Anderson, Proc. Nat. Acad. Sci. U. S., 87, 340 (1951). . G? Eaionted= 
Neton, D. Billen, A. Hollaender, J. Cell. and Comp. Physiol., 41, Ne 2, 
(5 (1953). °&C.3. Muuyaun, C.YW. Anuxansaun, Antuovoruxn, 3, Nom ELS 
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Jloxzann Akagemun nayx CCCP 
1959. Tom 125, M3 


H. H. HHKOJIIOKHH u Lf. B. LWINKJIEBCKAA 


BO3BPATHDbIE FHBPHAbI CTEPJIAQM UW BEJIYTH B CPABHEHMH | 
C HCXOJHbIMH ®OPMAMH 


(ITpedcmaeaeno axademuxom H. H. Ul maaveaysenom 11 XII 1958) 


Crepaaib U Oeulyra JlerKO CKPelMBalorcaA B 9KCICPHMMeHTaJIbHbIX yenopna 
WaBaA BIMOJIHE 2U3HECHOCOOHBIX Me%KPOAOBLIX THOPHAOB OOeHX penunponal 
bop (*). C 1952 r. rakve rHOpHyb! BIPaIMBaloTCA B Upyfax TemmoscKoro phi 
NMTOMHHKa Capatosckol 061. Bombo HHTepec MpeycTaBJAeT BOMpoc 06 
BOCIPOH3BOAMTEbHOH CHOCOOHOCTH, MOCKOJIbKY OT OCeTPOBbIX PbIO, HE HCKJIk 
yaad HM THMMYHO MpecHOBOAHOK (OpMbI — cTepJIAQM, pu cofepxKaHHu UX B Mp) 
ylaX He yaBaslocb MOJIYYHTb MOTOMCTBA. 

B 1956 r. y rHOpuya Oeryra X cTepsiagb*, Korfa OH JocTur Bospacta 4 met 
BHepBble Oblia OOHAapyxKeHa 3pemaa cnepMa; B 1957 r. ObI0 BEIBeeHO HeMHOT) 
YMCJICHHOe MOTOMCTBO ITyT€M HCKYCCTBEHHOFO ONJIOAOTBOPeHHA HKPbI BOK 
OeyrH cnepMoH sToro ruO6puga. Ecam B yKa3aHHbie rofl MoceqHHh nape 
CHepMy TOJIbKO Tlocs1e IPHMeHeHHA THNOPH3apHbIX HHbEKWMH, TO BECHOH 1958 | 
Y OTJEIbHBIX CFO SK3EMIVIAPOB 6e3 aTOrO HaOsOfaloch BbIZeNeHHe Hebd 
WOO KOJIHYeCTBA %XHAKOBaTOH CMepMbl; a Nocme runodu3saluu KouIMUeCTEHI 
CHEPMbI HaCTOJIbKO YBeJIHYMBaIOCb, YTO €€ MOXKHO ObiwIO HallexKUBAaTb 60.14 
50 cm? 3a OHH pas OT pbIObI BECOM OKOWIO 2,5 Kr. BularoyqapxA 3TOMY MbI Mew 
BO3MOXKHOCTb NOJYYHTb MHOPOYMCJICHHbIC MOTOMCTBA OT BO3BPaTHbIX CKPelli 
BaHHH ruOpufa Oesyra X cTepiayb C KaXKJbIM HCXOJHEIM BHOM. Kourpowt! 
HbIMH B HauleM HMCCIeqOBaHHU OblH: rHOpHA Oenyra X cTepsayb (F,) u wa 
XOJJHbIC BUAbI — cTepJAb H Oesyra. TakuM oOpa3om, Oplia NoyyeHa cepua ¥ 
natu copm: 1) crepaayqb — faee C; 2) crepmagp X (Geyra X crepsab) — ane 
CBC; 3) Oeayra x cTrepiaab —anee BC; 4) 6enyra x (Gemyra X cTepmab)— ane 
BBC; 5) 6eryra — ganee B. Tlepspie 2Be dopMpl MomyyueHb! 43 MKPbl OAHOH HTC 
Ke CaMKM CTePJIAAM MH MOcMeqHve TPH—H3 HKPbI TAaKKe OLHOM CaMKU Oesnyri 
B kKauecTBe MpousBoyuTeeH, KpoMe rvOpuza MpysoBoro BocnuTaHHA, Ob 
HCMOJIb3OBaHbI BOJIKCKHEe pbIObI 

Jina MosyueHuA MATH yKa3aHHbIX (OPM UKpa Oblla oONMOMOTBOpeHa onud 
BpemMeHHo 19 V 1958 r., nocae uero NPOMHKYOUpoOBaHa B anmapatax Uanuxosa 
BplrynuieHHe JIM4MHOK y (POpM, MOJYYeHHEIX 3 CTePpAMKbeH UKPbI, Hayao0d 
cilycTa 8 CyTOK, a y PopM, MoOuyYeHHbIX u3 OeyxKbeli UKpbI,— cmycta 9—10 ey 
TOK. CpeqHAad TemMMepaTypa BOJbI 3a MHKYyOaWMOHHHI mepvogx 11,5—11 AD | 

Cpequne QWIMHy (B MHJWIMMeTpax) HM Bec (B MMJIMrpaMMax) TOoJbKO ¥TO BH 
WleMUMX U3 UKPbI JIMYMHOK MePeYHCIeCHHbIX MATH CPOpM MBI pee COOTBEY 
CTBCHHO B YHCIMTeENe HM 3HaMeHaTeNe CeLyIOulux Wpobelt: Aa C — he = > WIA CB} 
a mn Aan aC i naa BBC ae ; Waa B me TakuM o6pa30M, JIMUMHKI 


| 


cTepuau ee, HaMMeHbIlylo JVIMHY, JIMUMHKU Oenyru — HanOomputy1o, a rue 
PHAHbIX CopM — lpomMexkyrTounyto. M3 npHBexeHHBIX WHPPOBLIX JaHHBIX TAK 
culenyeT, YTO NOMYYCHHbIe U3 OeyKbeH UKPbI THOpHAHBIe MM4uHKU (BC u BBG 


* 
Syecb M Jaee B HasBaHUAX rMOpHAOB MaTepMHcKasA dopma Bcerja mpeniectByer oTLO}) 
CKO, 3HaYKM Noa OnyuleHsl. 
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| cpeqHeli WIMHe ycrynator 1M4unHKaM Oevlyru, a 0 cpequemy Becy, Haooopor, 
MeBOCXOMAT UX. YBEMUCHHBI Bec THOPHAHHIX HYMHOK €0Ba JIM ObIIO Obl Mpa- 
YIBHO OTHECTH 3a CY€T KEITKA, KOTOPHIi 3aHUMaeT Y HUX HeCKOABKO MeHBIee 
CTO (10 JWIMHE B cpeqHeM 3,28 MM), 4eM y JIMYMHOK Oenyru (3,71 mm). B taxom 
yuae HalpaliMBaetca BbIBOX, YTO THOpHAHEIe MMUMHKN U3 OeyxKbeli AKDPbI 
(C u BBC) 6osee ynutann, vem mHuHAKH Oenyru (B). 

_Alis Jatbuetimero BEIpammBaHua Momo CY MPOTOUHbIe aKBapHYyMBI. 


Kaxk bl aKBapHyM OblIO MOCaxKeHO M0 500 JIMYHHOK OHO! u3 NATH H3y4aeMbIXx 
YPM, 4TO alo nOoTHOCTA 5,6 


f{HHOK Ha 1 a Bog. Buocsez- 
pEn, m0 Mepe pocta MowoyH, 
[OTHOCTh TlOcaqKH YMeHbillau. 
cMOBHA THApomoruyeckoro pe- 
HMa HW KOPMJIeHHA MOJIOAH MOL- 
PXKUBaIHCb MO BO3MOXKHOCTH 
MHakosble. KopMom cilyxHH B 
PBbIe JHU MebuaHWIMH, mo3sqHee 
wee KPYNHbIM WIaHKTOH, a Tak- 
© SHXHTpeHAb, ceueHbIe ow Je- 
Ie Ue€pBH H B MeHbUIeM KouMue- 
Be JIMUHHKH XHpoHOMHy. Kpome 
TO, C aBrycTa MOJOqM HayaH 
‘BaTb CBexKee PbIOHOe MACO, KO- 
poe B CeHTAOpe H OKTHOpe crasO 
HOBHBbIM KOPMOM, OCOOeHHO JIA 
)PM, MOJYYeHHBIX U3 Gey2«Kbeli 
<PbI, KOTOPbI€E CpaBHHTebHO 0 | ase 
Peo noTpeOaH ero; rHu6puy Mronb Mone Abeyem Cenmabpe Okmabpe 
ees x (6enyra X cTeps1aqb) peta 
aJl STOT KOPM MeHee OXOTHO, 
CTe€PJIAQb MOUTH COBCeM He Opasa, NMHTAACbviaBHbIM OOpa3s0M 9HXUTpeaMu. 
Kak 4 caeqoBao OxkNaTb, DBE (OPMBI, NOJyYeHHbIe H3 HKPbI CTepJIA IH 
-u CBC), ycrynator no cKopocTu pocta TpeM (opMaM, MOyYeHHBIM M3 UKPbl 
ayru (B, BC u BBC) c xapaxtTepHbiM Avia Hee MOM[HBIM pocTOM. ITO XOpoLo 
IMHO Ha puc. 1, rye mpescraBseHbl KpuBble Becosoro pocta. IIpu sTOM, KaK MBI 
WiuM, rHOpugzpt BC u BBC semegcrBue rereposuca pacryT Obicrpee, 4eM Cama 
tyra. B TeyeHue mepporo Mecatla rH6puy Fi (BC) no cKopocru pocta oyeHb 
WO OTMUAeTCA OT BOSBpaTHOrO ruOpugza (BBC), sub HeMHOrO OMepexKaa ero. 
JasbHeMLWeM CKOPOCTb pocra y BO3BpaTHOrO rMOpusa CTaHOBHTCA MocTeMeHHO 
JIee BbICOKOH, vem y ruOpuya Fi. B 9TOM, MOX%KHO yMAaTb, CKasbIBaeTCA Mmpeoo- 
ylanve y nepBoro HacwleCTBeEHHBIX CBolicTB Oenyru (7/,). eo B TOM,4YTO Oovee 
METHOE paCXO*KJeHHe KPHBbIX pocTa STHX POPM HayMHaeTcA B aBrycTe HM Mpo- 
eCCHPyeT B CeHTAOPe H OKTAOPE, T. €. B MECHIUbI,KOra B Ka¥eCTBe KOpMa jlaBa- 
Cb TwIaBHbIM O6pa30M pblOHOe Msco, MoTpeOsemoe ruOpHgom Fi He cTOub 
OTHO, KaK BO3BPaTHbIM THOPHOM, OUCHb OMSKUM K Oesyre 10 OOIbILIOMy 
‘y M XHIHMYeCKOMY MHCTHHKTy. TakuM o6pa30M, mpeoOsaqaHveM OeyKbUX 
CeACTBEHHBIX CBOHCTB B COYeTAaHHM C TeTePOSHCOM MO%KHO OObACHHTb Ha- 
]OJIbIIYIO CKOPOCTb pocTra y AaHHoOrO BO3BpaTHOrO THOPMMa, 
J\ia cpaBHUTembHOrO VW3yYeHHA BaryKHeHWIMX CHCTeMaTHYeCKHXx np ange 
IM B3ATbI BMOAHe chopMupoBaBuIMecd pbIOKH B Bospactre 3—5 mec. OOduluH 
[elHUH BU, KAxKLON U3 Tpex rHOPHAHIX (OPM COOTBETCTBYeT Ce HaCJIeACTBEH- 
fi pupogze: ruOpux Genyra X CTepAAb 3aHHMaeT MPOMeKYTOYHOe MECTO 
KY HCXOJHbIMH BHJaMH, a KaKbId HS BOSBPAaTHbIX rHOpuHsoB Tak*Ke wee 
SKYTOUeH Mey rHOpHyom Fi vw yuacTByIOULMM B CKPellMBaHHH MCXOJHBI 
IOM. CKa3aHHOe OTHOCHTCA MH K PAY OTCbHbIX MPUSHAKOB, HallpUMep MIpH- 
akKOB rovlioBbl (pc. 2). Mbt uMeeM B BUHAY WIMpHNYy pTa, cTpoeHHe BepxHeu 
Obl, IMMpHHy Mepeppipa HwxKHeH LyObl, cTpoeune 2K adepHbIX He ein 
eps MpHpactalor K MexkxKaOepHOMy MPOMeyTKY, B OTAMYHE OT es 
4 / 


y Koropoii 2xaOepHble mepenout 
cpactasich MexkKyy cool, oOpa3 
cBoOomHy!I0 ckKlayKy). [Ipomexyrs 
HOCTb OOHapyxKuBaeTCA Tak*Ke 
CTPOCHMH COLWHUKOBOH YaCTH Pbllé 
ycukos. M3 Hallux MOJIOZbIX PpbI 
6aXpOMKH Ha yCHKax Pa3BUTbI TOI 
y cTepuiayqu, a y OmmxKanulero K 
BO3sBpaTHoro rH6pugza (CBC) orc? 
CTBYIOT, XOTA, BO3MO2KHO, MOABATC! 
6omee MO3HeEM BO3pacTe. XapaKkTé 
* HbIe JIA OeYrH JIMCTOBHAHbIe Mpg 
KH Ha yCHKax CJ1a60 BbIpaxKeHbl y BE 
BpatHoro rvOpuza (BBC) u e 
ca6ee y ru6puga Fi. 

Ilo KomMuecTBy 2Ky4eK Hop 
BBC takxe mpoMekyToueH Mex 
(OpMaMH, OT CKPpelllMBaHHA KOTO?) 
OH MOyYeH; 9TOrO, OJHAaKO, HeJIE 
CKa3aTb O BTOPOM BO3BpaTHOM rHO 
ne — CBC, y koroporo »yyeK Mer 
ile, 4M y OOCHX CKPeuleHHbIX bon 
cTepsiagqH w rHOpuga (Tabu. 

Kak HaGuloqamocb MW paHee | 
TOCJIeMHeEMy CBOHCTBEHHO MOBbILIeHE 
YMCJIO KyyeK. BblTb MOMKET, KCKHE 
CKeleT Ppa3BHBaeTCAH YCHJICHHO & 
BJIHAHHEM reTepo3Hca TOJIbKO y Tt 
puga Fi, y koroporo mostomy ue 
*KYyyeK BbIUe, YeM y rHuOpuga CH 
XOTA, CYA MO reHeTHuecKOH Mpupe 
Toro HM Apyroro, JOJ2KHO Ob! Obi 
Haooopor. 

Y o60HX BOsBpaTHbIX TrHOpusi 
He HaOJiloJaeTCA MOBbILNeHHA H3Me 
YHBOCTH, KOTOpoe MOrsiO ObI MMe) 
MecTO B CHJly pacujenienua. To # 
OTMeYeHO VIA BTOporo rHOpHyHo) 
MOKOJICHHA psAa KapNOBbIX pbIO (1,) 
OTOMY ABJICHHIO, BePpOATHO 3aKO#! 
MepHOMy JWI MHOrHx pbiO, sat 
PeHETHKO-9BOJIIOM HOHHOe OObACH 
Hue (+). | 

IIpaxruyeckoe 3HaveHHe BO3Bp 
HbIX CKPeWIMBaHH CTepmaqH u 
JIyYrH MOMKeT ObiITb culezyrouyuM. TH 
puq Fi MexKLy STHMH BHaMH, 1 
BCTpeyaloulMicA B MPHPOMHbIX yc 
BHAX, IpeWcTaBaeT UHTepec Ké 
OObeEKT BOJOXPAaHHJHULHOrO pbi6oBo, 
ctsa (*). []pH MaccoBom BcemeHuM 9T 
ro rMOpuga, Hanpumep, BCramuurpa, 
CKOe BOJOXPaHHVJIHIe CaMIIbI ero, J 
CTHPalollve MOOBO3peIOCTH B_ BO: 
pacre 4—5 wer mpu Bece 1,5—2 kr, KorgacaMKH Toro *Ke BOSspacTa elle He CO: 
PeJIM, CKOpee BCero CMOryT HaXOQUTb ceOe NapTHeEPOB WIA pasMHO*KeHUA cpen 
CaMOK CTepJIAM Kak BUJja,KOTOPbIli M3 OCeETPOBbIX PbIO HaHGowlee OIM30K K HUM, 
pesyJIbTaTe Yero JONKeH NOABUTECA rHOpHA Fy. Cnoco6HoctTb kK pa3MHOKeHUK 
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Puc. 2 


ae 


- 
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oropand y rHOpuya Fi Moxker OblTb JIMLMb YaCTHUHOL, BeposTHO, 3HauHTebHO 
OBLICHTCA Y BO3BPpaTHOrTO rHOpHya, MpHyem pasMHOxwKenHe, Halo Mouarath, 
€ OFpaHHYHTCA TONbKO OCOOAMM NocueqHero, — 6yyT mpoucxoyuTh u cKpe- 
\(UBaHHA MX C OcOOsMH Fi, a TakxKe HU CO 

Pepaqbio. BosHukWlaA TaKHM MyTeM 10- Ta6auna 4 
wMopdHaa rHu6puyaHaa NOWYJIAWHA MOKeT CpemHee uncyio *xy4eK 


[ath HCXOQHOH AJA CCTECTBEHHOTO (OpMH- —-YcroBHoe 

OBaHHv HOBOK HelpoxoyHoH NOPO/JbI opmpt CMHHHBIX | 6OKOBBIX | 6pIOWIHbIX 
SeETPOBbIX pbIO, coueTalolle B cee 

PeCHOBOJHbIe CBOHCTBA cTepsAH c 60- C 1.4 63.8 (0 
2€ ObICTPbIM pocToM Oesyru. KocBeHHbIM CBC 14.9 55,3 12.0 
JITBEPXKJICEHHeM IIpaBHJIbHOCTH H3JIOXKeH- BC 14,6 58,6 12,8 
BIX MpPeANOOKeCHHH MOXKeT CYKUTH po saNe rae ree 


oT (akT, TO, BOOOIIe rOoBOps, BOSBpar- 
ple CKPeUlHBaHHA OCeTPOBbIX pbI6 cpaB- 2 : 
TeJIbHO WIHPOKO paclipocTpaHeHbl B IpH- “ucno ocobe Besze 18. 

OMHLIX ycnoBuAx (7). UTo KacaeTca Bo3- 

aTHOPO CKpell\MBaHHaA Oelyra X (Oeyra X cTepsAb), TO MpH ocyulecTBIeHHH 
°O Ha OCeTPpOBOM 3aBOJe HM BCeICHHM NOyyaemoro rvuOpuza B BOAOXpaHHMULe 
YKHO OMKHaTb, TO NOCeCIHHM B CHJIY NOBbILIeHHOH MpucnocoOsemocTH, re- 
2posuca H HamHMuna 1/, KPOBM CTepALH JIerue NPHxXKHBeETCA B MpeCHOBOHBIX 
JIOBHAX, YM UHCTOKPOBHaA Gesyra. 


Capatosckoe oTjemeHue Tocrynuso 
Bcecoro3Horo Hay4HO-HcCleoBaTebcKoro 10 XII 1958 
HHCTHTyTa O3epHOrO MH peyHoOro 
pbi6Horo xo3AalicTBa 


IWMTHPOBAHHAS JIMTEPATYPA 


1B.C. Kupnuunuxos, JAH, 122, N4(1958). 2 K.T. KouctTautTunos, 
.W. Huxoawxkun, H. A. Tumogeesa, JAH, 86, N 2 (1952). % H. HW. Hue 
oniKuHH, Mexsuiosad ruOpuiusauua ppi6, Capatos, 1952. *H. HW. Hukoaw- 
uu, H. A. Tumodeesa, JAH, 93, Ne 5 (1953). 
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Jlonnann Akagemun nayrk CCCP 
1959. Tom 125, Ne 3 


Unen-Koppecnonzent AH CCCP H. HW. HY)KJIMH u O. Il. HOMAPEBA 


POJIb MPAMOLO WH JHCTAHIMOHHOrO JENCTBHSA 
PEHTTEHOBCKOLO OBJIYYEHWA B OTBETHOM PEAKIMH 
OPrFAHH3MA 


B Hactoslee BpeMA B JIMTepaType HaKONMJOCh 3HAYHTebHOe YHCIO pada 
HOATBEpKLalowlux HasMuve AUCTaHWMOHHOrO AelicTBHA HOHU3UP YIOuleH pany 
IMM; TAKOBbI OMbITHI C Napabuo3som (1-3), c o6sTyYeHHeM TKaHeH Yepes pellleTE 
(4), CPaBHHTeJIbHbIe ONBITH! MO OOULEMy HU JIOKaJIbHOMYy OOJyYeHHIO TKaHeH H O| 
raHop (°-"), OMbITb! Cc 9KpaHv3alHeH opraHos (°-1”), | 

Hecmotpa Ha 3TO, BOMpoc MpoosMKaeT OCTABATbCA OKOHYATEJIbHO He pewie 
HbIM, TpeOYIOULHM JaJIbHeMWero HAKOMJICHHA IKCINeCPHMeHTAaJIbHbIX JAHHbIX. 
HeEOOXOJHMO MOTOMY, YTO BbIACHeHHe yJeIbHOrO 3Ha4eHHA MeCTHOrO HW JMCTa 
WHOHHOrO adpekTa HOHH3HPyIOWeH payHalluH B JIyYeBOH peakIHH OpraHHs 
ABJACTCA CYUIECTBCHHBIM JIA BbINCHEHHA MpHpoyL! OnosorMyeckoro elicTB 
H3J1y4eHHA. 

Llembio HacToatlel padorbl OblJI0 BLIACHHTb POJIb MPAMOFO H JMCTAHIWHOHHO 
eucTBHA PeHTreHOBCKOrO OOJIyYeHHA B MUTOTHYeECKOM pexKHMe OpraHi3M 
B xkauecTBe TecT-OObeKTa HCMOUb30BaICA 3IMTeIMH PpOroBHlbl — TKaHb, 
KOTOPOH HOPMaJIbHO HMeeTCH OOJIbIIOe YHCIO MHTOTHYECKH JeJIAWLAXCA KETO 
Pa6ota npoBosusacb Ha 2—3-MeCAYHIX CaMIaXx MbllleH WHHuUM A. Bou mocta 
JI€HbI ABE C€PpHH OMbITOB: TOTaIbHOe OOsyYeHHe MbILeH HU OOyYeHHe Cc SKpaH 
POBaHHeM ToOJIOBbI. ODkpaHHPOBaHHe NPOH3BOAMOCbh CBUHILOM TOJMLMHOK 4 M 
IIpopepka c MOMOMLbIO JO3MMeTpa MoKa3aa, YTO 9KPpaH OGecneuMBaeT 3alllHy 
Ha 98%. Jlia o61y4ueHHa UCMOMb30BaIHCcb ABe Jo3sbt: 600 u 800 r. YcnosrH 
oOyueHHaA OblIM cenyioue: annapat PYII-1, HanpsxeHne 180—210 xx 
cusia TOKa 15 Ma, (usETppl 0,5 MM Cu u 0,75 MM Al, MoutHocTb 55 u 58 r/MEi 

PoroBHlibl (bHKCHPOBasIMCb HeMOCpeACTBeHHO Mocle OO6yYeHHA, Yep») 
30 muH., 2,6 u 10 uac. uw 1,3 u 5 cytox. Mpmuet 3a6uBamu cCepHEIM spun 
lia (bukcaluv poroBHull UCHOb30Baacb CMecb 96° cmupta (95 cm’) uw meqAHe 
yKcycHow KucuOTHI (5 cm’). Tlocme okpackH reMasiayHOM H3 OKpallleHHbIX port 
BHI MPHPOTOBJAJIMCb TOTAJIbHbIe Mpenapatel. B KavecTBe KOHTPOJIA HCMObS) 
BaJIMCb POFOBHIUbI OMHOBOSPaCTHBIX HeOOMYUABLIHXCA CAMILOB MBILWeH, KOTODpBI| 
MOQOOHO OOYYaBLIMMCa, MIPHBASbIBaJIMCb K CTaHKY Ha BpeMaA OG/y4eHH} 
{ia Wsy4eHHA MHMTOTHYeCKOH AKTHBHOCTH MpHMeHsAacb Cuemyioulad MeTOMH 
MOAcueTa: MHTOSbI NOACUMTHIBAIHCb Ha KaxKOM mpenapare B 100 crea 
HBIX IOJAX 3peHHA MMKpockona (50 B TropH30HTaJIbHOM HalipaBsleHuu u § 
B BepTHKaJIbHOM). OOulad Moulalb TKaHH, MpOCMaTpHBaBIaAcA B Kak AG 
poropule, Obia paBHa 2,64 mm®. Ha kaxyblli cpoK duKcaluu Opaocn oT 
yo 18 2xnBoTHBIX. IIpu obpaGorKe MaTepHaJla HCNOJIb3OBaIHMCbh cpeqHue 0K} 
3aTeIH JByX PoOroBHl| OAHOrTO HM TOrO %Ke MKUABOTHOrO. 

Avaw3 9KCIepHMeHTaIbHBIX JaHHbIX MOKa3asl, YTO PeHTTeHOBCKOe oon 
YeHHE BbISbIBAeT MOAaBICHHe MMTOTHYECKOrO JeeHHA KNeTOK poroBHE. If 
TOTAJIbBHOM OOJIYYeHHM NofaBenve eleHu HauMHaeTCa yxKe B Mpomecce cane 
ooulyuenua. IIpH mpocmorpe matepuama, 3aduKcupoBaHHoro HenocpefcTBeHE 
nocie oOyYeHHA Hu cnyTca 30 MHH., y OGYYeHHBIX 2KHBOTHBIX 10 cpaBHeHH 
C KOHTpOJIeM OblI OGHapyxKeH Computoli CUBHr B YHCIe MHTO30B. Tak, MpH JO; 
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i 

0 r yepes 30 MMH. mocne O61yYeHHA YHCNO MUTO30B B OOsYYeHHBIX pOroBuax 
USH0Cb Jo 23,4% K KOHTpomO (R=6,8), a mpu ose 600 r yo 66,8 % (puc. 1). 
imjee OOy4eHHe npn jo3e 800 r NOmHOCTHIO NOJaBAAeT MUTOTHMYeCKHe JeeHHA 


| ai 


we 
SSS leymtu Fcym J cym, 
YOR Gpema nocne obnyyeHuA 


Puc. 1. W3menenne uvcna MuTo30B Mod BAMAHMeM OOmyueHHA (B 
MpoweuTaxX K KOHTpow0). a—600r, 6 — 8001; a’ u 6’ —TO- 
TaJIbHOe OOulyyeHHe, a” Hu 6” — ToTambHOe OOmy¥eHHe + 3KpaH 


/eTOK POFOBHlb, H Yepes 6 yac. MOcTe OOMYYeHHA MUTOSbI BOOGIE OTCYTCTBY- 
'; MpuH fo3se xe 600 r BcTpeyaloTca eMHMUHbIe MHTOSbI. YKa3bIBaeT JIM 3TO 
HayaBilleecAd yoke BOCCTAHOBJICHHe MUTOTHYCCKOH aAKTHBHOCTH, HJM 3TO OCTAa- 
MIHbIC MHTOSbI, KOTOPbIe MOJIHOCTbIO HE MOAaBJIAIOTCA,— Mbl CKa3aTb HE MOKeM, 
KaK Pa3pbIB MO BPeMeHH OT Mpefbiyulero cpoka @uKcalHH COcTAaBJIAeT 
yaca. Pe3ybTaTbl MOACueTa MHTO3OB NOKasaJIH OMpeeJIeHHYIO 3aBHCHMOCTb 
DK Ty O30H OOJlyYeHHA HM CTeMeHbIO MOAaBICHHA KJICTOUHBIX JemeHHl (Tab. 1) 


Ta6nuua 1 


MurTorTuyecka aKTHBHOCTb 9NUTeEMHA POrOBHUb! MOce PeHTTeHOBCKOTO OO/yYeHHA 
(uuc0 MHTO30B Ha 100 nome speHua) 


Cpoxu duKkcalun 


0 muH. 30 MHH. 2 4aca 6 wac. 10 uac. 1 CYTKH 3 cyTOK 5 cyToK 


B00 r | 130,2-+ |62,5+9,2/13,44+4,2] 3,3-2,3/19,9++7,5| 77,84 | 122,64 | 126,54 


14,4 (5) (5) (5) (5) CAT, Dir 1202) Ze Nets 
i 6-E [143-1119] 124,2- 14900 sloroser4 lose 5 
hOr + [151-+11,6] 94-+-11,6] 106, f ; ,81240-+14, f 
)KpayH (10) (10) +13,9 (10) tT) (10) (10) (10 
(10) cam 

00r | 68-+-7,3 |21,8+3,2/10,2+4,8 0 7,8+4,0/33,4-+7, 2} 156,8-- |1598--14,1 
! i) (5) (5) (5) (5) iad eet lib) 
Nr + | 100,8 75,4 |110+10,8/188-+13,6) 411,24 | 108,8-+ |207-+22,6) 274,6+ 
\Kpan igi +13,9 (10) (18) | +11,3 | 46,0 (10) j-+ 17,9 

| (10) (10) (10) (10) (10) 
lonr- | 142,14 |93,5-++9,9] 204,5+ | 135,6+ | 165,2- | 152,54 | 152,54 | 152,54 


i i 15,7 8,0 | 4+13,5 | 419,24 | 419,41 | +19,1 
NN a G2) ola Oe duc GB le 1B), ly AB) 


> * B ckoOKax Besse yKa3aHO YHCIO MKHBOTHEIX, 
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Or JlO3bI 2%Ke BO3TEHCTBUA 3a4BHCHT HU MpPOJOJKHTeCJIbHOCTh 3afep%XKKN KJeCTOUH 
yeeHuit. Tak, uepes 10 uac. nocae oOlyueHHA B rpylne MbIMeH, NOYIMBUI 
800 r, IMpOleHT MHTO30B M10 OTHOIMeHHIO K KOHTposmo cocTaBaeT 4,7%, B rpyil 


REY 


0:0: 0-6: 
Ses 
SSS 


KX? 


100 


“An tm” 


104, 444, 3cy7 Fey7. 


| 


4 


y ba 


Puc. 2. Coornouienne dba3 MuTo3a Tocue OOmy- 
yeHua (B MpoueHTax K OOWleMy UHCly MHTO- 
30B). a’, a”, 6’ HO” — TO Xe, TO Ha PHC. 1; e— 
KOHTPOvIb (6e3 o6tyyenua). II, M, A u T —mpo- 


basa, MeTadasa, aHacpasa u TeNo(asa 


*Ke MbIUeH, MowyuMBWUX 600 r, 
nocturaer 12%, — C/E {OBATE HO, 
TlocIeHAX BOCCTAHOBJICHHE MHT 
THUeCCKOH AKTHBHOCTH HauHHaerte 
paHbie. Cam mpouecc BoccTaHOBJ 
HHA JO HOPMbI OKa3bilBaeTCA OBO 
HO pacTAHYTHIM. 
PaccMaTpHBad pe3yJIbTaTbl Nog 
JIGHHA JIeJICHHA KJIeETOK MO da3a 
MOXKHO BHJeTb, YTO TMepBbIMH Haut 
HaloT HCuesaTb Mpc*asbl, a 3aTeM | 
noculenyroulHe asp Nenenusa. Ilost 
My B MepBbId MOMeCHT OTMeYAaJIO) 
yMeHbUeHHe }| MpolweHta mpcoda3 | 
yBesMueHHe Teodpa3. Uepes 2 yak 
COOTHOIWeHHe (a3 CABUraeTCA B CT 
pOHY yBeJIMYeHHA TpoweHta mpodt! 
(puc. 2). Iro, no-BuyuMOMy, OObACH: 
eTCA 3aJepxKKOH MPOMOMKUTEMbHOC™ 
peas, O vem cooOLalocb B pak 
onyOHKOBaHHOH pa6ote (1%). 
YMeHbIUNeHHe YHCIa eAULMX 
KJIETOK B OOJIYYCHHBIX PpOroBHli 
IIPOHCXOQHT He 3a cueT THOeH K! 
TOK, HaXOJIALHXCAH B MOMeHT OG 
YeHHA B CTaqHH eneHua. B novi 
9TOPO FOBOPHT OTCYTCTBHe B JaHHe 
nepHoy ereHepHpyroulux dopm. B 
posATHee cero, Nocse o6syyer 
KJI€CTKH MpOJOKUTebHOe BPeMA 
MepexOAAT B CTaqHIo WeeHuA. 
Y 2XKMBOTHBIX BTOPOH CepHu 9k 
TlepHMeHTOB, rye oOOsyyeHHe Mpo 
BOJMJIOCb C SKPaHH3allvel FToJIOB 
Take HaOlOfaeTca nosaBseHue Mt 
TOTHYCCKOH AKTHBHOCTH B POroBHllat 
XOTA B 3HAYHTEIbHO MeHbILUeH CTer 
HM, UM IPH TOTaIbHOM OOsy4eHH 
Tak, mpu ose 800 r uepes 2 uai 
IIpOWeHT MHTO3OB HO er | 
KOHTpOJIO §=CHMKaeTcaA =O «—<53, 
(R=4,9), B TO BpeMaA Kak pu 
TaJIbHOM OO1yYeHHH MpH TO xe 
se — fo 4,9% (R=11,8). Taxoe 
3HaUHTeJIbHOe CHHXKCHHE MHTOSOB F 
Oloaocb HM upu jose 600 r. 


VutepecHo OTMeTHTb, YTO MOfaBJIeHHe MHTOTHYeECKOM AaKTHBHOCTH B 3M 
MM PpOroBull MbileH, OOJyYaBLIMXCaA C 9KPaHHsalluel TOMOBLI, MpoucxoLl 
WByCTeneHHO M KPHBad UYaCTOTb! MHTO3OB MMeeT Ba NMKa Malenua — yep 
2 uaca u uepes3 10 uac. (puc. 1). Pag uccnegopaTeei cunTaeT, YTO B OTBETH! 
peakIlMH OpraHu3Ma Ha OO/yyeHMe MpHHuMaeT yuacTHe cucTeMa runous 
HagnmoueyHHku. I]pH tTakoM JOMyueHHu a3HOCTb B MOJaBJIeHHH MHTO30B 1 
JMCTAHUMOHHOM BO3JeHCTBHM CTaHOBHTCA OObsaCHMMOM. M3pecTHO, 4To B Ne 
BbIH MOMeHT Nocle OOyYeHHA HafMove4HHKU pearupyloT BHIOpocKoH aff 
HaJIMHa, Mocse yero MpoucXosuT yrHereHve yHKWMH HagmoueunuKos. Apt 
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aIMH, KaK M3BeCTHO, ABJIACTCA MHTHOMTOPOM KJIETOYHBIX JeteHnti. Tlostomy 
epes 2 uaca M HaOmOaeTCa NofaBseHne MUTO3OB. KOHUCHTPHpoBaHHas BbIOpoOcKa 
ApeHaMHa Mocie OOyYeHHA B TeYeHHe MepBbIX CyTOK MpoucxoguT WBaxyDI(!*), 
_ MBI ABaxKTbI OTMeYaeM MaeHHe yncsa MuTOsoB. Iloce sToro HacrynaeT croii- 
saa WMCPYHKUMA HaNOVeYHUKOB, M YHCO MHTO30B B POFrOBHe CooTBeETCTBeHHO 
o3pacraer. 

_ BoccraHosmenve MUTOTHYeCKOH AKTHBHOCTH Y XKUBOTHBIX, OGY YCHHEIX C 3alllu- 
OM TOJOBbI, MpOMCXOAUT 3HaUMTe/IbHO OblcTpee N10 CpaBHeHMIO C IIpsAMbIM elicTBH- 
M pajuauun. Tipu quctaHiMouHoM jelicraun paquallun via O6eux Ucnomb30BaH- 
IX 03 Ha 3—5-e CyTKM Mocwe OG6yYeHHA HCO MUTO30B 3HaUTe/bHO 
(PEBbIMaeT KOHTPOJb; HaOwOMaeTCA BbICOKAaA YTHNePKOMMeHCaTOpHaA BOVINA 
puc. 1). Unco murosox B STOT Mepuoy Sombie YeM B NOMTOpa pasa MpeBbiuaer 
KOHTPOJIb (pasmuuua Ha 5-e cyTKM cTaTHCTHYeCKH JOCTOBepHE!). 

| CyulecTBeHHBIM OTIMUHeM 9acppekTa THcTaHIMOHHOTO OG1yeHHA OT MpxAMOorO 
(BIIACTCA OTCYTCTBHeE NaTOMOrMyecKHXx ~bopM MuTo30B. IIpH npamom JefcTBuu 
aMallH MOC€ BOSOOHOBJICEHHA MHTOTHYECKOM AKTHBHOCTH Cpe HOPMAaJIbHbIX 
MHTOSOB NOABNAIOTCA NaTOmMOorMyecKue (popMbl. Ilaronorua KeTOUHOTO JeneHHA 
pblparkaeTCsH B HepacXO*KJeHHH XPOMOCOM UM OOPa30BaHHH MOCTHKOB BO BpeMA 
Had a3bl, B MOABJICHHH MHOFOMOJIIOCHBIX MHTO3OB, alleHTpM4eCKUX (parMeHTOB 
iT. 4. Bnepspie naromoruyeckne (opMbl NOABIAIOTCA CIyCTA CYTKH Mocse 06- 
nmyyeHua. HanOoupuiee ux KomMYecTBO — Jo 17,3% (pu yose 800 r) — HaGs0- 
faeTcaA yepe3 3 cyTOK Mocue OOyYeHNA, KOra OOUIee YUCIO MHTO30B y Obsmy- 
CHHbIX 2KHBOTHBIX IpeBblaerT HOpMy. Ene uw Ha 5-e CyTKH Mocsle OOyYeHHA 
KOJIMYeCTBO MaTOMOrHyecKHX (OPM MHTO30B OCTAaeTCA OBOJbHO OOJIbLUIMM. 
_IIpusenenupie B padoTe JaHHbIe MoKa3biBatoT, uTo 1) Hapayy Cc MpAMBbIM 
eCHCTBH€M WOHH3HPyIoOuleH palualluH COBepwIeHHO OUeBHeH MMCTaHIMOHHbIL 
pddext oOlyueHHA, T. €. BIMAHHE Ha TKaHb, OpfaH WIM CHcTeMy OpraHOB CO 
(TOPOHBI OOsTyyeHHOrO OpraHH3Ma; 2) no cBoeh addpeKTHBHOCTH MpsAMoe eHcTBHe 
ay\MallMH HAaMHOrO IpeBbillaeT HCTAHWHOHHbIL ac:ppeKT; 3) oTMMUHE pesyvIbTAa- 
OB, IMOJIYYCHHBIX MPH TOTAaIbHOM OGJTYYeHHH %KMBOTHBIX H MpH OOwyYeHHH C 
KPpaHH3allHe TOJOBbI, TOBOPHT O TOM, YTO MeXaHH3M JeHCTBHA Paquallun pu 
(PAMOM H J{MCTaHUMOHHOM addpekTe pa3JiMueH. 


| 


| 
| 
i Vuctutyt reneruku Tocrynuno 

| . Akafemun HayK CCCP 13 XII 1958 
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Jloknagn Akagemun nayx CCCP 
1959. Tom 125, Ne 3 


HW. M. WANHMPO u M. M. KOHCTAHTHHOBA 


O XPOMOCOMHbIX ABEPPAILHAX H MATOTHYECKON 
AKTHBHOCTH NOCJIE BOSHEMCTBHA HOHH3HPYIOWEN 
PAJMALMEN B YCJIOBHAX 3ALLMTbI OKHCbIO YPJIEPOJIA 
(K NPOBJIEME PEMAPALLMH JIYYEBOrO MOBPE)KVEHHA) 


(IIpedcmaeaexo axademuxom H. H. LImanveaysenom 4 XII 1958) | 


YcraHoBseHO, 4TO MpodwsakTHYeckoe MPpHMeHeHHe psa BelecTB MpHE 
JT K TOBbILUeCHHIO BbIKHBaeCMOCTH OOJIYYCHHbIX %KHBOTHBIX H YCKOPeHHIO net 
HepallwH MOBpexKJeHHbIX TKaHeH. PenapalMa s1000H TKaHH, JIA KOTOP 
B YCJIOBHAX HOPMbl XapaKTePHbI HHTeHCHBHO HMyulue Mpowecchl usKovo 
yecKOH pereHepalluu, OyJeT BO3MO%KHA MOcIe BOSJeHCTBHA paflMallHH, e 
MpOHs0HeT BOCCTAHOBJIEHHEe CHOCOOHOCTH KJI€TOK K JleJIeHHIO HW eCJIM COXpaH 
CA KJICTOUHbIC SJICMCHTbI, He HMeIOULME JI€TaJIbHbIX XPOMOCOMHBIX HapyllleH 
Bio OOHapy2KeHO, YTO IPH BO3JeCHCTBHH OTHOCHTEJIbHO HEOOJIbLUIHMH J0O3aMH 
Malu B YCJIOBMAX FHNOKCHH WJM aHOKCHH YMeHbilaeTCA YHCIO BO3HHKa 
IHX XPOMOCOMHBIX HapywieHui (,”); BUIHMAHHe yKa3aHHbIX (aKTOPOB Ha TE! 
BOCCTAHOBJICHHA CMOCOOHOCTH KJI€ETOK K J@JICHHIO OCTaeTCA HeOCTaTOUHO Ui: 
YeHHbIM. B CBA3H C H3JIOXKCHHbIM HECOMHEHHbIM MHTepec MpescTraBAH Obl 
Hble, OObACHAIOMME MYTH yCKOPeHHOH pereHepallHH TKaHeH (c KOTOPOH, BepoaT 
CBA3aHO MOBbIIMeHHe BbDKHBaeMOCTH) Y 2%XHBOTHBIX, OOJIYYeCHHbIX CMePTeJIbHd 
O30H B YCJIOBHAX SaLIHTbI. fy 

B wactosuleH paOote cyesiaHa MOMbITKa MpoOaHaH3HPpOBaTb MYTH BJIHABY 
Ha pereHepallvio rpynlbl BellecCTB, MeXaHH3M JeHCTBHA KOTOPbIX CBA3bIBaeT 
C «KHCJIOPOZHBIM addexktom». B KauyecTBe mpodwdaKkTMyeckoro areHTa Obid 
HCNOJIb3OBaHa OKHCb yrviepoqa. Bpwio mpoBefeHo 3 cepHH 9KcnepvMeHTo! 
B | cepwu 2MBOTHBIX OO1yYanu y-syyamu Co® B jose 900 r, MoujHOCTb Jog 
565 r/MuH. Bo II cepuu 3a 15 MHH. Oo OOmyYeHHA TO 2%Ke O30H UB ee 
HerO 2KMBOTHBIC HaXOJWJIMCb B CM€WMaIbHO CKOHCTpyMpoBaHHOH KaMepe, ¢: 
Repxkameh 0,5 06.% okucH yruiepogqa. B sTHxX ycJIOBHAX B KPOBM MbBIIUIeH | 
mepHoy oOsmyueHHa cosepxutca 72% KapOoKcHremorsoOuHa; MpH HaGw07eHF 
B TeyeHHe 30 AHeH Moce BOsfelicTBHA payMallMH OTMeyeHO CHWKeHHe THOeN 
XKMBOTHBIX JO 25% mpotuB 100% B KoHTpoue (3). B III cepuu mpm nomen; 
JMcb Ha 17 MMH. B aTmocdhepy 0,5 06.% okHcH yrulepoga, HO He nopBepraHc 
oOsyyeHnio. )KMBOTHBIX 3a6uBamu B 10 Yac. MB YaCTH OMbITOB B 17 uac. Tae 
SHYKeMpOBasIM UW (UKCHpOBaM B wUAKOCTAX HaBawiMHa—Kppiiosa nau By: 
Ha; MIPHrOTOBAAIM TOTaIbHbIeC MpeMapaTbl POrOBUlbl, KOTOPbIe OKpallli Bad 
reMaTOKcHIMHOM Kapauun umn Meltepa. Tlogqcuer KommuectBa KieTOK c XpoMmt 
COMHBIMH HapylleHMAMM (Cc alleHTpHuecKHMH (pparMeHTaMM, MocTaMH) TIpox: 
BOWMIM Ha CTayusax ana- H Tenodasbl. OueHKa o Um NpoOUsBOLMNacb No dopmysia 


/ Snia? 
ae um= Tit , Te A—OTKJIOHCHHE MPOMeHTa KJICTOK C XPOMOCOMHBIM 
adeppalusiMu y JaHHOTO 2KMBOTHOPO OT cpesHEro MpoueHta KeTOK c aGeppalnAN 
WIA BC€X MKMBOTHBIX TpyNMbl; n;— OOUlee YHCO COCUNTaHHbIX y KaxKJOI 
*KHBOTHOTO KJI€ETOK B CTayMAX aHa-H Tesodasbl; n — cpegHee 4NCIO Tak 
KleTOK; N — yvcJIO 2KMBOTHLIX B rpynne. OObMHO y KaxKOro %KUBOTHOFO M0; 
CuMTbIBaM S50—100 ana- u Tesotas. 
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Ta6auua 1 
| Mutoruueckni uHzeKc (yHcnO0 MHTO30B Ha 1000 KJI€TOK) B SNHTCHM POroBHIibl MbIUedi, 
| oOMyueHHbIx y-yyamu Co® (900 r) 


Bpema nocye o6yueHua 


. 6 se 4 cyTKH 2 cyTOK 3 cyTOK 5 cyToK 7 cyToK 9 cyToK 
j 
I cepua 0 2,2+0,3 — 6,9-++0,8) 6,9+0,4) 6,3+4,4) 6,5+-1,4 
B 10 uac.* (Ji) (7) (11) (12) (5) (6) 
Il cepua O | 3,6+0,6) 4,4441,3) 94+0,6 | 8,7-+4 | 9,5-L0,7| 12/444 
B 10 uac. (J2) (8) (9) (8) (8) (7) (6) 
aioe — Fi 1700 A 840 P 41583 eee 155 19 ; 
cepHaA o5 ) ? ’ *) 4,2 153 a cae Gaal 
Belimeuace: (6) (5) a _— — — 
: III cepua STOR TE-OS 62 eto lees x! mh fal 
B 10 yac, (6) (4) 
Hopma eels Ot-OoBli oy cet = -10,5-40;7)..— | 959-4409 
B 10 uac. (6) (8) (9) 


* Bpemsa 3a60m. 
IIpumeyauue. B cKkoOKax yka3aHO 4HCIO KHBOTHBIX, 


| Mutornueckant akTHBHOCTb oMpeyesatacb MO uNcy MHTO3OB Ha 20 000— 
4/0 000 KneToK M MepecunTbIBanacb Ha 1000 KneToK. Ora BemM4unMHa XapakTepH- 
fOBala MHTOTHYeCKHH MHeKc y JaHHOrO XKHBOTHOTO. 

B I cepun onbiroB MHTOTHYeCKad AKTHBHOCTb SMHTeMA POroBHI[bl yepes 
yac. mocle OOJYYeHHA OblJla NOMHOCTbIO NOsaBJleHa, a 3aTeM HauHHaa BOC- 
}TaHaBJIMBaTbcA, yepes 3 AHA ROCTHTala BeHYHMHbI MpHMepHoO B 1,5 pasa Gomee 
fH43KOH, 4eEM B HOpMe, OCTaBaACb Ha 9TOM YPpOBHe B JlaibHeHwem (Ta6. 1). 
i Zal[HUCHHbIX OKHCbIO yrviepoyla 2KMBOTHBIX (II cepHa) Temn BoccCTaHOBJeHHA 
MHTOTHUCCKOH AKTHBHOCTH OblJI 3HAUHTeIbHO BbIUe, ueM B I cepuu. B TeyeHue 
j cyTOK MHTOTHYeCKHH HHZeKc BO I] cepHu B COOTBeETCTBYIOMIMe CPOKH Mocwe 
(OulyYeHHA Obi B CpeHeM B 1,5 pa3a Ooulee BBICOKUM, 4eM B I cepHH, T. e. Npak- 


Zop—l 
hMuecKH He OTIHYaICA OT HOpMb! (Ta6. 1); o=0,2, X= 2 =2; (xX) = 


(=0,954. Tak kak OTKIOHeHUMSA OT CpeqHel, BeayMe K yBeMUeHHIO pasMuni 
MEX Ly COOTBETCTBYIOLIMMH BeJIMUHHaMH, TOJIbKO MOATBeEpKMaloT CeaHHOe 
jakOUeHHe, TO BEPOATHOCTb TOO, YTO Pa3sJIMYHA MUTOTHYECKUX HHCKCOB B 
lu II cepuax peambHbl, GyneT He MeHee 97,5%. 1% tx 

| Kak u B Hopme (4), Bo I] cepuH MuTOTHYeCKHH MHJeKC B BeYepHHe YacbI Obl 
| 2 pasa HyKe, ueM B yTpeHHHe. Tak Kak B Cpef,HeM MUTOTHYeCKaA AKTHBHOCTb 
o II cepun (c 3 no 9 cyTKH) B yTpeHHHe wacbl Obluia paBHa 10 AeeHHAM Ha 
(000 keToK, a B BeyepHue yacb 5 Ha 1000, To cpeqHHH MUTOTHYeCKHH MHTeKC 
! Teuenne cyToK 6yyeT 7,5 Ha 1000. MocenHuli BI cepun B Te Ke CpOKH JoOJDKeH 
lbiTb 5 Ha 1000, uTo CoOTBETCTBYeT OTHOLIECHHIO MHTOTHYCCKHX MHJCKCOB B yYTPeH- 
tue uachl B I u II cepuax. 

' B III cepnu onpirop MuToTHueCKad AKTMBHOCTh KJ€TOK SMMTeIMA POTOBMIbI 
lepes 1—3 cyTok nocuie BosfelicTBHA OKHCH yrviepofa He OTJIMYAaCb OT TAaKO- 
loli y KOHTPOJbHbIX 2KHBOTHBIX, HE NOABepraBlIHXCA BOSMCMCTBUAM. 

| Takum o6pa30M, MpeycraBieHHble JaHHbIe NoKa3biBaloT, YTO Co3sfaHHe TH- 
\OKCHM B MOMeHT OO1yyeHHA B 03e 900 r cnoco6cTByeT ycKOPeHHIO BOCCTAHOB- 
leHHA CMOCOOHOCTH KJIeTOK K jleJIeHHIO. ; 

_ Tipouentnoe pacnpegenenne thas MuTosa B onbiTax I u I] cepwii, Kak 9TO 
oKasayla craTucTwyueckand OOpa6oTKa JaHHbIX, CYIeCTBeHHO He MeHAeTCH M0 
|paBHeHHIO C HOpMoOli. Orciofa MOX*HO 3aKJIOUHTb, YTO o6yueHHe (B YCJIOBHAX 
AILUTbI HW 6e3 Hee) MpakTHYeCKH He OKASbIBAeT BIMHMA Ha OTHOCHTCIbHY1O Mpo- 
OJKUTeIbHOCTh (:ha3 MMTOTHYeCKOrO IMKIa. 
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Tao6auua 


{IpoweuTHoe cogepxKaHHe KJIeTOK C XPOMOCOMHbIMM aOeppal\WAMH B SINHTeHH poroeat 
| 
| 


Mile, OOJyYeHHEIX y-syyamH Co% (900 r) 


Bpema nocae o61yueHHA 


5 cyTKH 7 CYTKH 9 cyTKH 


4 CyTKH 2 cyTKH 3 cyTKH 4 cyTKH 


I cepua |81,5-43,1/79, 6-4, 0/79, 3-43, 4/74, 8-3, 6|56,6+6,5/25,8-+5,1] 943,5 
(8) (5) (8) (7) (9) (7) (7) 


Icepua |88,4+1,4, — | 92-44,9 sali Nel BGK GHAL A] ty 4 Get ce = | 
(7) (9) (7) 


IIpumeuaune. B ckoOKax ykKa3aHO YHCJIO KHBOTHEIX. 


CpaBHeHve 4MCIa KJIeTOK C XPpOMOCOMHBIMM aGepallHaMM Nocie o6sy4 
HHA B aTMocdepe CO (I cepua) u B Bo3zyxe (II cepa) NoKasao, 4TO mpH J : 
900 r ormeuaetca HeOombuoe (B Ipememax 10%) TocroBepHoe yMeHbLUIeHHe HCL 
KJI€TOK C XPOMOCOMHBIMH HapylIeHHAMM y 3alI[MILCHHbIX %KHBOTHBIX (Tau. 4 
Ormetum, uTo HM B onpitax III cepuu, HH B HOpMe xpoMocoMHbIe aGeppalla 
oOHapy2KeHEI He Opin. B reuenue 4 cyToK Nocie o6yyeHua Bo II cepuu mpi 
I[@HTHOe COJepKaHve MAaTOMOrHYeCKHX MUTO3OB OCTAaBaJIOCb Ha OJHOM ypoOB 
TlocroxHHOe KOJIMYCCTBO KJICETOK C XPOMOCOMHBIMM aOeppallHAMH B TeYeHHe B 
MeHH, KOrla OCHOBHaA Macca KJIeTOK COBepllaeT MepBoe (Moce MoMHOrO yr 
TeHHA) JeseHve, MOXKeT ObITh OGycIOBNeHa TeM, 4TO: 1) cnocoOHOCTb KJerd 
K JI@JICHHIO He CBA3aHa C XPOMOCOMHBIMH MOJOMKaMN; 2) HeT Uu30NpaTeJIbHd 
ru6eu KJIETOK C XPOMOCOMHBIMM aGOeppallHaAMH B TepvHoy, HHTepKHHesa, 
INeCTBYIOWerO NepBOMY JeseHHIO; 3) BOCCTaHOBJIEHHe HM MepecrpoHKH XpoOMOoc 
MpOWCxoAAT HOO BCKOpe Noce OGMYYeHHA B MepHOL HHTePKHHEe3a, MOO TOW 
KO B Hayase MuTo3a. Uepes 5—11 Hew nocne OOyYeHHA ObIIO OOHapyxKe 
JOBOJIbHO ObICTpOe YMeHbUIeHHe YMCA KICTOK C XPOMOCOMHBIMH aGeppallHa 
(ra61. 2). [IpHHumMas, uro MHTO3 B SMMTeEHH POTOBHLbI MposomKaetca 35 MB 
(®), a cpemHHi MHTOTHYeCKHH MHeKc 3a OHH cyTKH BO II cepuu Ha 3—9 i DY 
Tlocie OOJIYYeHHA, NO HalwHMM MoycueraM, ObliI~0,75%, MOXKHO BUJeT, YTO Ip) 


. 
JOJKUTeEIbHOCTh HHTepKuHesa L ~3 cytKam. L= 7 Te * — NpOLOMKUTEMbHOC? 


MHT03a, a 7 — MHTOTHYeCKHH UHAekc Ha | kKseTKy, paBHbI 0,0075. be 
o6pa30M, eCJIM CUHTAaTb, YTO B TeYeHHe 4 CYTOK Nocue OGyYeHHA OOJIbIHMHCTH 
KJICTOK COBEPLIMT OHO JeeHHe, TO B Mocnemyroue 6 AHeH OHM MpolipyT eu 
2 Wukla JeneHua. K sToMy Bpemenn, T. e. uepe3 11 cyToK nocue o6syueHH! 
KJIETOK C XPOMOCOMHBIMH TlepecTpOHKaMM CTaHOBHTCA OUeHb Maso (2%). Cn 
JOBAaTeIbHO, KJIETKH, NOTePABLIMe yu4acTOK XPOMOCOMBI (HJIM XpoMocom), Mor 
OatoT He M103x%Ke, ¥eM B 3-M NOKOJIeHHH. Kak BHAHO 43 TaOm. 2, OCHOBHad Macé 
KJIeTOK C aOeppall\uaMH NorMOaeT yxKe B 1-M nNoKONeHHH. UacTb KeTOK, KaK 91 
MOKa3bIBalOT HalliM HaOsIOAeHHA, NOABepraioTrcaA HeKpOOMOTHYeCKHM U3MeHeH 
AM B TeyeHHe MMTO3a. OZHaKO BO3MOXHO HW Apyroe oOObaAcHeHHe NpescraBser 
HBIX JaHHBIX. KeTKH C HeXBaTKaMM y4acTKa XPOMOCOMbI NorHOaior B 1-i reHd 
pallu, HO CMocoOHOCTh K JeJICHHIO YaCTH KJICTOK BOCCTaHaBJIMBaeTCA JIMILIb | 
OTHOCHTEJIbHO OTJaJICHHbIe OT MOMeHTa OOIyYeHUA CpoKH. Torga, Kak 6bIWIO nC 
Ka3aHO BbIlll€, CMOCOOHOCTb K JeJICHHIO Y TaKHX KJICTOK BOCCTaHaBJIMBaeTCA | 
TeyeHHe 7—1] jHeli Mocne OOyueHHA, T. €. B TeVeHHe BPpeMeHH, HeEOOXO_UMOrT 
JIA COBEPINeHHA JPyrMMH KeTKaMH 2—3 IMKIOB JeIeHHA. | 

Hrak, 06a 06bACHEHUA IIPHBOLAT K 3aKJIOUCHHIO, UTO KIeTKH C aGeppalluAMr 
BeJYUJMMU K BOSHHKHOBCHHIO HEXBaTOK yYaCTKOB XpOMOCOM, MorH6aloT H60° 
I-m, 1u60 B 1—3-m noKovienuu. UacTb TakKHX KIeETOK OTMMpaeT B MepHoy Mute 
3a. H3noxKeHHble WaHHble O COXpaHeHHH XPOMOCOMHBIX HapywieHHii B OKOs 
IMXCA NOcwe OOYYeHHA KJeTKAX SMMTeIMA POFOBMLbI HU 3IMMHHAMN KETO 
C aOeppalluaMu B pe3yJIbTaTe MHTO3aA MOMTBepKaloT alalOrM4HBIe sABeHUS 
OOHapy2KeHHble Ha KJleTKax meyenn (8). 
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[IpeqcTaBeHHble MaTepHasbl OOBACHAIOT pa3IM4uHA TeMMa BOCCTaHOBHTeJIb- 
 HpoleccoB NocJe BOsKeHCTBUA HOHH3MpylouleH pajuallveli B yclOBHAX 
uTbt CO u 6e3 Hee. 

EcJIM IIpHHATb, YTO yBeJIHUeHHe UHCJIa KIeTOK MIpOHCXOLUT MO JKCHOHEHILM Aa b- 

vay 

y 3aKOHY UM Kakflad KyleTKa JeIMTCA Ha Be, TO mi = n> PY eR eany eas 
OMHOE YHCIO AHSHECHOCOOHBIX KIETOK B OMbITax I cepHu, ni — HCO KeTOK 
23 f UaC.; vy — NOMA NCNAWIMXCA KeTOK B STO Cepuu OMbITOB; t — BpeMA 


03a; 12, fz V2 — COOTBETCTBYIOUIHe BeJIMYHHEI B OMbITAX Cc OOJIyYeHHeEM HC 
uToH CO. Buarofaps cuuxKeHHIO YMCIa KeTOK C JIeTaIbHbIMA XPOMOCOM- 
[M HaPyUWeCHHAMH Y 3all\MIeHHbIX XKMBOTHBIX OKa3bIBaeTCa B 2 pasa OoubuIe 
% mpotus 10%) 2*u3HeCMOCOGOHbIX KJICTOUHBIX 3/1eMeHTOB 4H, CJIEOBAaTeJIbHO, 
=2n}; ve = 0,0075; vi = 0,005; «= 0,58 aca. 

PacCMOTPUM, KaKOBO OyJeT OTHOMeHHeE 4NCa HOBOOOPas0BaHHbIX KJIeTOK 
miTax I u I] cepnu na 8 cyTKH noce Bospelicrsua. t = 120 uac., Tak Kak 


n 
[ OTPe3OK BpeMeHH c 3 No 8 AeHb Mocde o6yyeHHG; = = 2,9. 
1 


TakuM o0pa30M, OKa3biBaeTcH, 4TO K 8 CyTKaM Hocae OGyyeHHA (YTO CoO- 
STCTBYCT CPeEHEH MPOMOMKUTEbHOCTH 2KH3HH YKUBOTHBIX B I cepHH) y MBI- 
|, HAXOJMBUIMXCA B NepHoR OOyYeHHA B COCTOAHHH THMOKCHH, KOJIMYeCTBO 
AZOBaBIUUXCA KJIETOK OyeT MpHMepHoO B 3 pasa OouIble, YeM Y Heal LULeH- 
‘XKMBOTHBIX. EcTb OCHOBaHHA CUHTATb, YTO Pa3sJIMUHA B MHTCHCMBHOCTH  pere- 
ATOPHBIX MPOWeccoB, OOHAPyKeHHble B JTHTeMMU POFOBMILbl, JOJDKHbl HMCTb 
(0 B KOCTHOM Mosre, KHUIC4YHHKe, KO*Ke HM APyrHX OpraHax, B KOTOPbIX BOC- 
[OBJIGHHe WeJIOCTHOCTH TKaHeH TakxKe HeT 3a CUeT Pa3MHOMKeHHA COXPaHHUB- 
2KH3HECIIOCOOHOCTh KJIETOUHBIX JIeMeHTOB. JlelicrBuTesbHO, BapakuHoli 
IbINIO OOHAPYKCHO, TO KONMYeCTBO K/IeETOK KOCTHOrO Mosra K 8 AHO Nocse 
reHosckoro oOsyyeHHA B ose 700 r y 3alllMUeHHbIX OKHCbIO yrvlepoya 
eH ObWIO TIpHMepHO B 5 pa3 OO/IbUIMM, YM Y HeBall[MUeHHbIX. BeposTHo, 
b OOJIbUIMe pa3sJIH4UHA B TeMNe pereHepallHH 2KH3HEHHO BayKHbIX OPraHOB 
€4uHHK, KpOBeCTBOPHad CHCTeMa) Y 3all[HULCHHbIX OKHCbIO yrviepOja 2XUBOTHBIX 
‘PaBHEHHIO C He3aLlMICHHbIMH MOryT OODACHHTb 3HaYHTeJIbHOe MOBbILIeHHe 
‘HBae€MOCTH, JIOCTHTaeMOe HCMOJIb3OBaHHeEM 3alLHUTHBIX BeLLeCTB, CO3aIOULHX 
OAHHe THMOKCHH B MOMeHT OO0.1y4eHHS. 
Tomb3yeMcaA culyyaeM BbIPasHTb CBOIO OsarofapHocTb B. lO. YpOaxy 3a 
WK eHHe HacrTosilei padOoTbl HM MOMOMb MpH cTaTHcTHyecKOH OOpadoTKe 
‘CPHMCHTAJIbHbIX J(aHHBIX. 


AHCTHTYT MOptbOOrHH 2KHBOTHBIX Tloerynua0 
um. A. H. Ceseposa 28 XI 1958 
Axayemuu HayK CCCP 
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BHOXHM 


A. C. CIMPHH, Jl. 1. FABPHJIOBA u 4uaen-Koppecnonzent AH CCCP 
A. H. BEJIOSEPCKHM 


| 
K BONPOCY O MAKPOMOJIEKYJIAPHOMW CTPYKTYPE HATHBHO 
BbICOKONOJIMUMEPHOH PHBOHYKJIEHHOBONM KUCJIOTbI 

B PACTBOPE 


HecmoTpsA Ha 3HauHTeIbHbIe JOCTHKeCHHA B M3yYeHHU ioe 
CTPyYKTYpbI JesoKcupHOouyKenHoBoH KucnoTE! (JTHK), OTHocHTebHO Mai 
MOJICKYJIAPHOH CTPyKTYpbl HaTHBHOH pHOoHyKNeHHOBOH KHcOTE! (PHK) 
CHX MOp HMeeTCA MaJIO CBeeHHH. OTO OODACHACTCA UCKJIOUHTEJIbHBIMH TPyZ! 
TAMK B MIQJIYYCHHH HaTHBHbIX NpenapaToB BbICOKOMOWIeKyApHOH PHK. Ji] 
c 1956 r., Onaromapa padotam Tupepa u Ipamma (') nu @penxkeub-Konj 
c corp. (7), OKa3aJIOCb BO3MOKHBIM C JOCTOBEPHOCThIO MOyYaTb HATHBHBIe * 
MapaTb! BupycHowh PHK u KoHTpomMpoBaTb HX HATHBHOCTb MyTeM ,NpoBe 
6HOMOrHYeCKOH AKTHBHOCTH (HHeKUHOHHOCTH). 

Hamu 6bivIM BOCMPOH3BeJeHbI yKa3aHHble ONbITHI MO MOJyYeHHIO HaTHH 
BbICOKOMOJIeKYJIAPHOH (~2 mau.) PHK 3 Bupyca TaOayHOH MO3aHKH nd 
3aHa MX HHeKUMOHHOCTE (Mo_pobHocTH cM. (°)). PHK nowyyuanu u3 Bupyca 


TOB. Jla cpaBHeHHA HaMH ObIJIM HCNOb30BaHbI TakxKe Mpenapats! JLHK: va 
HbIM, MOJYYeHHbIH MyTeM BbIJeeHHA HyKJIeONpoTenya U3 306HOH Kevlesh 
Mupcxomy (4), c Mocaenyrouleh enpoTenHusalivei ceHooM no Kap6u (4 
eHaTYPHPOBaHHbI, NOJyYeHHAI MyTeM SKCTpakUMH TopAyelH WLleIOUbKO 
cTapomy metogzy Helimanua (°). IlpH usyyenuH ykKa3aHHbxX MpenapaTos 
IIPHMe€HeEH B OCHOBHOM CMeKTpoqoTomMerpuyeckHi KpuTepHi. 

Jia noyxoxa K Bonpocy O BOROpOAHHIX CBA3AX B HaTHBHOK PHK 
IIpOBe CHO CNEKTPOOTOMETPHYECKCe THTPOBAHLE, T. €. MpOcexKeHa 3aBHCHM) 
mMexny PH pactBopa HyKJIeHHOBOH KHCJIOTbI HW BeJIMYHHOK ero yabTpacuo 


BbIMH HW MHPHMHAMHOBBIMH OCHOBaHHAMM BBbI3bIBACT HHTCHCH@UKALHIO yJid 
(pHouieToBoro norsiomenua (* 4"). ostomy BemMunHa HHTeHCHUKAaLMU Nora 
HMA HYKJIEHHOBLIX KUCIOT B palionax Kpalinux pH (KucaHIx uM men0u4 
ABJIACTCA IPAMOH MepOH KOJIMYECTBa Pa30PBaHHbIX BOJOPOAHBIX cBaseli (7, 
JjanHple 10 CpaBHHTeJIbHOMY CNEKTPC*POTOMeTPHYeCKOMY THTPOBaHHIO rae | 
(unqekuHOHHO) PHK supyca 4 HaTHBHOH W ZeHaTypuHpoBaHHon JIHK mpena 
JieHbl Ha pe. 1. Bce u3smMepeHHaA NpOBOAHINCb Np OMMHAKOBOH HOHHOH ¢ 
Oyd@epa (lluTpaTHoro B palione pH go 4,5; averatHoro B palione pH 5— 
cpocarHoro B palone HelitpavbHbIX 3HayeHHH pH), paBuoli 0,1. Yasrpacdby 
TOBOE NOPIOULeHHe BbIPaxXKeHO B BEJMYHHAX MOJIAPHBIX 9KCTHHKUMA HyKsel 
Boro qocdopa, & (P)ego. | 

V3 paccmotpenus pxc. | BHAHO, ¥TO B culyyae HaTHBHON JIHK ne na6moz 
CA HMKAKHX CYyUIeCTBCHHBIX H3MCHCHHH B BeJIHYMHAX NOPIOULeHHA BO BCeli | 
pH or 7 no 3. JIumb npu pH wuxe 3 HaOmogaercA HeEOObIYHO pesKUli CKa 
BeJIMUMHBI NOFIOWeHuA HaTHBHOK JIHK. Oro oObacusetTca TEM, YTO MAKPOM 
KyJia HaTHBHOK JIHK noctpoena no Tuny AByX 2%KecTKO HM ynopsyoueHHo cal 
HBIX WeneH, H STH ABE WelW yepeKuBalOTCA BMECTe NOcpeACTBOM cnennuyed 
BOJOPOMHBIX CBA3e€H, B KOTOPbIX yyacTByoT Bce NHe-rpynmpl ayjeHHHOBbi} 
NHe-rpynns IMTO3HHOBEIX OCTaTKOB B Toso%KeHu 6 KovbIIa (22). Bouee | 
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eHee CBOOOJHOH MoxkKeT ocTaBaTbca MIb NHe-rpynna ryanHna B nomoxKeHHH 

uMeroulad HanOoslee HuSKyIo BeMuNHY pKa (2,75). CmeqoBaTenbuo, pH noj- 
ACJICHHH pacTBopa HaTHBHOH JIHK Kakas-1H60 MOHH3aluA MOKeT HauaTLCA 
Mb TIpK pH~8, Tak kak octambHpre NHoe-rpymmpi,umeronne Goulee BbICOKHE 
Ka (y aqenuHa~3,5; y unTosuHa ~4,5), 3aHATHI B BOLOPOAHEIX cBazax. Monu- 
waa NHe-rpynn ryannna BbIsbIBaeT CHJIbHOe OTTAIKMBaHHe Weel pyr oT 
dyra, IpUMBOLA K PaspbIBY BOJOPOHBIX 
3a3eH WH KaK CuJleCTBHe — K HHTeH- 
(UKAaWMU yIbTpadvosleroBoro norso- 
eHuna. Bce ocpoboxyarourweca NHe- 
YYIIIbI MTHOBCHHO HOHH3UPyiwrTca. Y Ka- 
iHHaAi KapTHHa MOKa3aHa PAJOM aB- 
ypos (°,7°). 

CopeplieHHO HHYIO KapTMHy jlaeT 
sHaTypHpoBaHHan JIHK Bs 3apucumocTu 
r pH. Syecb, Kak BHZHO U3 pue. |, 
HTeHCHUKaLNA MOTIOULeEHHA Mpena- 
aTa HaunHaetca yxe c pH 4,0 u uzer 
pylee TIOCTeMeHHO C MOHHKeHHeM PH, 
ocTHrad mmpefsewbHoH BemMUNHBEI yxe Puc. 1. Cnexrpooromerpuyeckoe TuTposa- 
u pH 850! ro TOBOPUT O MapasenH3- jhe HYKJICHHOBbIX KHCJIOT: 3ABHCHMOCTb Be- 

HHbI € (P)o¢q oT pH pactBopa mpH NocTo- 
@ HHTEHCHPHKAUMH MOFIOUeHHA C HO-  sunoi nonHol cuse (0,1). 1— naTupuaa 
vgalneli NHe-rpynn WuTosHHa HW afe- JIHK, 2 — nenatypuposannan JIHK, 3,— 
MHA. JienatypupopanHan JLHK,B or- HaTuBHad PHK 
MuMe OT HATHBHOH, ABJIAe€TCA COBOKYII- 
OCTbIO XAOTHYCCKH PACNONOXAeHHBIX, OeCMOPpANOYHO CKPYYeHHbIX Were, OOpa- 
yVIOULHX B HeliTpasbHOM cpefe MpH MocTaTOuHOH MOHHOK cuse (HampHmep 0,1) 
yualiHbie H HecnelndHyecKne BOJOPOAHbIe CBA3H MexKAy OCcHOBaHHAMH (*?), 
3pecTHan Joma NHe.-rpynn octaetca cBodogHOH. Jlaxe npu HeOoOuIbUIOM MoJ- 
) KHCJICHHH HOHH3alNA CBOOOHBIX 
) Taoauua 4 NHe-rpynn (B MepBylo ouepeb 
3nusHve 6 M moueBHHb! Ha BeJIHYMHY yJIbTpa- I[HTO3HHa) YCHJIMBaeT OTTAJIKHBa- 
NHOJIETOBOFO MOTJIOMLEHNA HYKJICHHOBBIX KUCJOT HHe yuacTKOB wenelt, TIpHBOAA K 


PaspBIBY HMCIOWLUXCA BOJOPOHbIX 


4 Eres CBA3€H HM MOABJICHHIO HOBOFO KO- 

oes =I | & 
83 ort PME muuecTBa cBoOogHEIX NHe-rpynn, 
Mpenapat ec enemies MT. A. QroT mpotece o6ecnewnBaeT 
ee As xs OTHOCHTEJIbHY10 MOCTENeCHHOCTh 

tu 

= i) SeeVanSes HHTeHCHDUKAUHH YJIbTpaduouero- 
BOrO MOrJIOWleHHA Y MeHaTypHpo- 
atupuaa HK 6500 | 6600 | 1,5 BaHHon JIHK npy nonmxenuu pH. 
enatypupopannan JIHK | 7060 | 7880 | 41,7 IJpencrapieHHad KpuBaa JWIA 
aTuBHaa PHK 7850 8900 | 13,3 HaTHBHOH PHK (pue. 1) o6Hapyxku- 


BaeT MOHOe ee MOMOOHe eHaTy- 
upopanHoh JJHK u ormuune or HaTuBHoH JIHK. Touno tak xe uHTexncudu- 
auna norsomenua PHK ujer napaientbHo uonv3sayHu NH,-rpynn agenuna 

IHTO3SHHA. STO MO3BOAeT MYMATb, YTO MOvleKysIbl HaTHBHOH PHK nocrpoe- 
bl He No Tuy HaTHBHOH JIHK, T. e€. He MpeyctaBaatoT coOo KecTKO cmapeH- 
BIX leneli, CBASAHHbIX BOJOPOAHbIMH CBASAMH; OHH CKOpee MOCTPOeHbI NO THY 
sHaTypupoBanHon JIHK, T. €., BepOATHO, MpeycTaBator coOoH OecnopaqouHO 
<PYYCHHbIC OMMHAPHble WenH, Pe HMeIOMIHeCcA BOMOPOAHIE CBA3H BOSHHKAIOT 
eyMopagOoueHHO MexKyly yuacTKaMM enn. 

Tina Janpuelimero pemienna Bompoca o BOMOpOAHEIx cBa3sax PHK pr mpu- 
enumu 6 M mouepuny, Kak areHT, ClelupuyecKM paspbiBalolM caOble BOLO- 
omubie cBa3u. JlaHHble MO H3MeHEHHIO yJIbTpaduoseToROrO NorsomeniA Mp 
sicraun 6M MoueBHHbI WpescTaBieHh! B Tao. |. 

V3 rao. 1 cnenyer, uTO 2KecTKad CTPyKTyPa YNOPANOVeHHEIX BOMOPOAHHIX 
393e11 HaTHBHOL JIHK ne usmensetca mo JelictBuem 6 M MmoueBuHbl ph KOM- 
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HaTHOH TeMMepatype, YTO MOMHOCTbIO COrlacyeTcA C JIMTepaTyPHbIMH J[aHHbIn 
(713), Hao6opor, qeHatypupopanHaa JIHK u HaTHBHad PHK oOHapy2KHBak 
3Ha4YHT@IbHY!O HHTeHCHPUMKaLMIO NormomeHua B 6 M MoueBHHe H B STOM OTH 
ICHHH BeLyT CeOA CXOAHbIM OOpas0M. OTOT PaKT ONATb-TakH TOBOPUT o cTpy. 
TYPHOM cxojicTBe HaTHBHOt PHK c AeHaTypHpoBaHHoH, a He C HaTHBHOW HI 

OrHocutesbHO JlelicTBHA MOWCBHHbI Ha HaTHBHyIO PHK HeoOxoguMmo Ta 
OTMeTHTb, UTO IIpH OOpaTHOM MepeBoye ee B soctarHbii Syep (MyTeM ocaxKy 
HUA H3 pacTBOpa MOUeBHHbI CIMPTOM HW MepepacTBOpeHHA B 6ydepe) HaduIt0 
eTCA NOMHad PeBePCHA YJIbTPaPHOJeETOBOTO NOPIOWeHHA K HCXOJHOMY (e(P) 2693 
=7800—7900). Bonee toro, o6padoTtaHHaa MoyeBuHO PHK mocae yyaJieHh 
MOYeBHHbI OOHapyXHBaeT B TOUHOCTH TaKyIO %Ke KPHByIO ClekTpopoTomerTp) 
yeCKOrO THTpoBaHHs (pric. 1), YTO HM HeoOpaboTaHHad PHK. Oro HaBOJUT Ha MBICE. 
06 orcyTcTBHu B HaTuBHolh PHK sooodme k 
KOH-H60 CMelMPuyecKOH CTPYKTYPbI BOROPO) 
HbIX cBa3eH. TlocmeqHee 3aksIO“eHHe NOATBeEp 
jaeTca TeM *aKTOM, YTO Pa3sPbIB BOJOPOIHb: 
cBa3eH HaTHBHOK PHK c MoMmomlbio MoueBH 
He CKa3bIBaeTCH Ha ee OHOJOrHYeCKOH aKTH] 
HOCTH — HHdeKUHOHHOCTH (3,"*), BuguMo, HaTHi 
Had PHK mpejcrapsaaer coOok OMHapHyto Me 
JMHYKJICOTHHY!O Wellb, KOTOPad Mp MOMeLIK« 
HHH B paCTBOpbl C JOCTaTOUHOH WOHHOM CHU 
CkpyuuBaeTca B OecHOpsAROUHbIN KJIyOOK. 
CKPYUMBaHHe YCHJIMBaeTCA B3AHMOJeHCTBHeEM O 
JI@JIbHbIX Y4UACTKOB TyTeM OOpa30BaHHA BORE 
POMHbIX CBA3e€H Me*Ky HHMH. Pa3spblB STHX BTG 
PH4HO BO3SHMKIUNX MU HecielHdpuyeckHx BOLOpO 


6000 - HbIX CBA3CH He BJHAeCT Ha akTHBHOCTb PH 
0 / Z vi IIpuH yyasieHuH MOUYeBHHbI BOJOPOAHbIe CBAs 
-lg p— CHOBa BO3HHKaIOT, BHJMMO, CTOJIb Ke GOecnop 
Puc. 2. Jlelicraue”MoHHoli cunpr AOUHO UH HecnielMpuyeckH. 
Ha MOPsIOULeH He HYKJICHHOBBIX KHC- Jia 9KCIePHMeHTaJIbHOrO MOATBEPKTeHHI 


JOT: 3ABHCHMOCTh BeIMYHHEI € s3TOTO HaMH ObIIO MpOBeeHO H3y4eHHe BUHAY) 
SA eapape analy oe ne MOHHOH CHJIbl Ha HaTHBHyIo PHK. Jlannpie nm 
uTo Ha puc. | ’  cmeKTpocoToMeTpHyeckoMy H3y4eHHIO Mpescta 
JieHbI Ha pwc. 2. M3 sTHx aHHbIX ONATb-Tak} 
BHAHO oTsM4uHe HaTHBHO PHK or naTuBHot JLHK u cxojcrso ee c JeHaTypupe 
BpaHHoH JIHK. Tax, normomjenue HaTuBHo JIHK copepuieHHo He 3aBHCHT a 
H3M€HeHHA MOHHOM CHJIbl pacTBopa B Mpeyenax oT 0,001 go 1. HaoGopor, + 
qeHaTypupoBaHHaa JIHK, u natupuas PHK o6napykuBaior 3aMeTHOe yMeHH 
IeHHe MOPIOWeHHA C YBeJIMYeHHeM HOHHOM CHJIbI. YKa3aHHble H3MCHCHHA MIHG! 
BeHHO H MOJIHOCTbIO OOpaTHMBI. | 
YMeHbIMWeHHe MOPIOWeHHA C YBeJIMYCHHeEM MOHHOM CHJIbI JIerKO CBA3aTb | 
OecNOpsAOUHO CKPyYeHHOH OHOMeMoTuaToH cTpyKTypoH NowMHYyKeoTHIa 
BeseqcTBve SKPpaHHPOBKH OJHOHMeHHO 3aps2KeHHbIX (poc(aTHBIX rpynn now 
HyKJeOTHa, NPOMCXOAMleH MpH Nepexoye K pacTBOpaM Cc OOJIbIOH MOHHOI 
CMJIOH, YMeHbIWaeTCA OTTaIKHBaHWe MexXy yuacTKaMH Weneli HW NMoABAeTCS 
OouIbUle TOYCK B3aMMOJeHCTBHA, a CJIeOBATebHO — OOpasyeTca JONOJIHUTEIb 
HO€ KOJIMYeCTBO BOJOPOAHBIX cBxA3eH. KoneuHplit sdpeKT HOHHOH CHsbI onpere 
JIACTCA PABHOBECHEM M@XK ly BIEKTPOCTATHYeCKHM OTTAJIKMBaHHeEM H HedJeKT 
PpoOcTaTHYeCKUM B3aHMOJeHCTBHEM BHYTPH KsyOKa. | 
HeoOxoqumMo yka3aTb, YTO HOHHAA CHJIa pacTBOpa He OKa3bIBaeT HUKAKOr 
BIIMAHHA Ha OMOJIOrMYeCKy!O AKTHBHOCTbh, HHtpeKUMOHHOcTb, BupycHoli PHk 
(**°). Oro sHauHT, YTO U3MeHeEHUA MpocrpaHcTBeHHOL KOH*urypallHH u CopMBI 
MPOWCXOJAMIHe NO BIIMAHHEM MOHHOH CHJIbI, He HMeIOT 3HaYeHHA JIA UHeK 
IMOHHOH akTHBHOcTH PHK. 
Takum o6pa30M, cmleKTpoctboromerpuyeckoe noBeyeHHe HaTHBHOl PHK 
He OOHapy2KuBaeT CXOACTBa C MOBeyeHHeM HaTHBHO JIHK u, Hao6opoT, BO BCen 
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MOOHO ToBeAeHHIO JeHaTypHpoBaHHo JIHK. Xapaxrep mopezenua Hatup- 
i PHK u ero cpaBHenve c moBegeHnem JeHatypupoBanHol JIHK yKas3bl- 
OT Ha OTCyTCTBHe B HaTHBHOH PHK ynopsyouenHor u cmelnMduyecKoli BTO- 
(HHO CTPYKTYPbI (CTPyKTYPbI BOZOPOAHHIX cBsseli). [IpeqcraBeHHble cnek- 
opoTOMeTpPHuecKHe JaHHble NPHBOAAT K 3AaKJIOUEHHIO, YTO MaKpOMOJeKyula 
aTHBHOK PHK noctpoena He no TuNy AByxXWeNMoryaTol xweCcTKOH CTPyKTYpbI 
aTHBHOK JIHK, a mpencraBnser co6ol, mo Bceli BepoaTHocTH, OMHapHyt0 
WIMHY KICOTHAHY10 Wlelb — BHMMO, CBepTbIBAaIOMLy10cA B pacTBope B Gecnopsjou- 
IH KYOOK, NOAYHHAIOUIHHCA BC€M 3AKOHOMePHOCTAM THOKHX MOVIMaeKTPOMH- 
1B, OOPaTHMO V3MeHAIOMIMHCA NOL NelcTBHeM pa3JIMUHBIX yCJIOBUi Ges NoTepH 
pe KUHOHHOCTH. 


VMucrutyt 6uoxumun um. A. H. Baxa Tloctynuno 
Akajlemun Hayk CCCP 9 I 1959 


_ Mockosckniit rocyapcTBeHHbIit yHHBepcHTeT 
um. M. B. Jlomonocospa 
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Jlonnayp Akayemun HaykK cccP 
1959. Tom 125, N 3 


BHOXHMH 


Bb. H. CTEMAHEHKO u JI. H. BOBPOBA 


K CPABHUTEJIBHOMY H3Y4EHHIO JEMCTBHA ZSC, 
YT®, YX® u AT® HA COKPAINEHHE CEPJE4HOM MbILUILUbI 


(ITpedemaeneno axademuxom A. H. Onapunoim 238 XII 1958) 


Kak cooOulaocb paxee (?,”), 3 [poxKeBOH epMeHTAaLMOHHOH CMeCcH | 
43 Mpenapata Auochpata PpyKToOsbl HaM yas0Cb BbIJeUTb BELMLeCTBO, B BECbN 
Ma@JIBIX  KOHUe@HTpalluax BOCCTaHaBJIMBalOllee (PYHKIMIO yTOMJeHHOH cepere 
HOM MbILIIbI H YCJIOBHO Ha3BaHHOe, AO YCTaHOBJIeHHA CTPOeHHaA, ee 
tor cordis, cokpaujeHHo ZSC. M3yyenve XMMUYeCKOH NPHPOAbI STOFO BeLlecT 
MoKa3aslo, UTO efO CTPyYKTYPHBIMH KOMMOHeHTaMH ABJIAIOTCA ypallWJl, MeHTO} 
M (bocopHad KUCOTa, MOMOBMHA KOTOPOH ABJIAeTCA KHCMOTOMAOMIbHOH. 9) 
JIAHHbIC CBUJCTEIbCTBOBaIH O TOM, ¥TO ZSC ABJAeTCA YPHAHHOBbIM MpOH3BO 
HbIM — BO3MOXKHO, OJIM3KHM WIM TOK AecTBeHHDIM Y JIM. Jina ugentuduKkal, 
ZSC OplslIo HeOOXOAMMO MpoBecTH Kak ero JaJIbHeMine XHMMYeCKHe Hcce 
BaHHA, TaK HW CPaBHHTe/bHOe M3y4eHHe AeHcTBHA Ha cepAue ZSC uU ypuyMHNOM 
cbocbatos. Bropaa 3ayaua HW ABHJIaCb WelbiO HacToAel padorTHt. 

O gelicrBun Ha cepgue ZSC MbI y>xKe coooulamH (7,3), yKa3bIBad, 4TO 10 Be 
yMHe OMOMOrHYeCKOH AKTHBHOCTH OH O1H30K AT®, pe3Ko oTsHM4aacb, OFHaK! 
XapakTepoM jJlelicTBua: B oTmMune or AT®, oOnagatoulero Tpexa3HEIM Jehc 
BueM (*), ZSC BbI3bIBaeT MIaBHOe YBeIMUeHHe AMIVIHTYAb CepeuHbIxX COKP 
meHHi, O JeHcTBHH Ha CepAUe YPHAMHOBBIX KOIH3HMOB JaHHbIX B JIMTepaTy 
MBI OOHAPyXHTb HE CMOMIH, Tora KaK BOMpoOc 3TOT, H€3aBHCHMO OT Halli 
padot c ZSC, mpescraBsiaeT HECOMHEHHO OOJIbIIOM CAMOCTOATEJIbHbIM MHTepe 

Ilo-BuyquMoMy, JO HacTOAero BpeMeHH MPOBORWINCh JMUIb padorbl 
M3y4eHHI0 JeCHCTBHA YPHAMHOBbIX KOIH3HMOB Ha MHO3HH HM yNpoUleHHble Ov 
JorMueckue cHcTeMbl. Tak, cooOulalocb, 4TO C AKTOMHO3HHOM YT@® pearupy 
nono6Ho AT® (°) uw uro MHO3HH rugqpomusyer Kak AT®, tax u YT® (°). Uspec 
Ho TaKxKe, uTo YTD nu ATO B 9KBUMOMeKYJAPHBIX KOHIUCHTPallHAaX BbISbIBAa 
coKpallleHHe CKeJIeTHOH MbIMIeyHOH Modem (*) H uto YT nogo6uo ATO, 
TeX Ke MOJICKYJIAPHbIX KOHICHTpallWAX, BbISbIBAeT COKPallleHHe 9KcTparup 
BaHHBIX [IMUepHHOM BOJIOKOH m. psoas KpowMKa (8) H BOMOKOH MMOKapya (7 
B ytMoMsaAHyTbIxX paOoTaxX C MpHMeHeHHeM YIMpOIeHHbIX CHCTeM OOpauyaerT 
ceOa BHHMaHHe OOHapyxXeHHoe UCCIeqOBaTeIAMH CXOACTBO WelcTBUA ae 
eMbIX HyksJeoTHANoMpocpatos. Ilo-BuquMomy,' 9TO OGcTOATeBCTBO OBI 
MIpH4HHOH Toro, 4TO BbICKa3bIBamOcb MHeHHe (°), uro YTO@ ne o6snana 
MIpAMbIM JeHCTBHEM, a MpH AeicrBuH depMeHTa THNMa HYAMKH cmocobcTBy 
pecuutesy AT®, koroppiii yxe u JelicrByer Ha OnosorMueckHii | oObeK 
IIpH OTCyTCTBHH 3aMeTHBIX pa3iMuMii B JecTBH HyKMeoTHAMONUochaTt 
B HCCJI€MOBaHHAX Ha YIMPOULeHHbIX CHCTCMaAX MOXKHO ObluIO, OHAKO, HaleaTb 
Ha TO, 4TO B ONbITaX Ha Ooslee COMKHBIX CHCTeEMAX Pa3sIHUHAA XUMMYeCKa Mp 
pola HyKseoTHANOMpocpaToB MOxKeT MPOABUTbCA KaKOli-M60 cmemupuKk 
qeictBua. Takum o6pa3om, onpiret c ZSC, YT®, YO® u AT® na cuenbuo 
M30JIMPOBaHHOM Cepie ObLIH ONpaByaHbl Kak C TOUKM 3peHua «OMOMOrM4eCK 
ulenTupukannn» ZSC, Tak MW C TOUKH 3PeHHA BEIABJCHUA BOSMOXHOL cnenMpH 
HOCTH JeHcTBHA HYyKJeoTHANOMMdocharos. | 

Ilony4enue 4 O4HCTKa Npenaparos. ZSC Onin Been 
43 mpenapata [OD (qudocpara pyKrospt) (1°), Kak Opiwio omucaHo pauee (' 
yTeM ay[cCOpOlMH Ha yrule, SMIOWMM, CbpaKUMOHUpoBaHuA GapHeBbIX coneft 
mocienyiouled XpoMaTorpaduyeckoH OUNCTKH. 
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" 
| OuuctKa ZSC mpopogusiacb MyTeM nocseqoBaTebHOrO XpoMatTorpadupoBa- 
Ma BHaNavic B CHCTeMe H3OMaC/lAHaa KHCIOTa — A-NH,OH — 0,1 M sepcen 
00:60: 1,6)(4), a sarem B pacrsope yKcycHoKucnoaMMoHHeBLIit Oydep pH 
8 — staHom (3 : 7,5) (”), 

YT® MbI IIPHMeCHAJIM MposaxKHE, PupMer Nutritional Biochemical Cor- 
oration. Ilpenmapar ounmanca npx nomomu xpomatorpabuu na OyMare B CHC- 
eMe H30MaCIaHad KucoTa — NH,OH — 0,1! M sepceu. B npenaparax xpoma- 
orpapuyecku oOHapyxuBaca YI (usBrevennsa COOTBETCTBYIOULHX MATeH, 
ak 2Ke Kak H MateH YTQ, OpliM UcnbITaHbI Ha cepsue, no,OOHO APyruM mpe- 
apatam YJI®). 

YH® B ropa3qo Oouee 3HauMTeMbHBIX KOmMUeCTBAaX ODI nlomyyueH mo JIe- 
yapy c corp. (*°) HM O4MMeH MpH MoMoulH xpomatorpadun Ha 6ymare. Pacrsopsi 
aHOCHJIHCbh Ha OyMary B Bue Nonoc. Mocre xpomatorpatbupoBaHua B cHcTeme 
30MaCJIAHad KUcoTa — NH,OH — zepcen nosocel, cozepxautue YIP, onpe- 
eCAHCb MO MeTYMKY — Mpemapaty YH, ounmesHomMy Ha HOHOOOMeHHEIX 
Movlax *. Cogepxauyue Y]® nosocw BEIpesamucb, H BeLeCTBO NOABeprasiocb 
OBTOPHOMy XpOMaTOrpatupoBaHMlo B pacTBope yKCyCHOKMCOaMMOHHeBEIL 
ydep pH 3,8—sranon (3: 7,5). Xpomatorpaduposanue B nepBolt cucreme 
aCTBOPHTeseH aeT BOSMOXKHOCTh OCBOGOAMTLCH OT MPHCyTCTBYIOULHX B CMeCH 
J@HHHOBbIX HYKJICOTHJOB, XpoMaTorpadupoBaHHe BO BTOpOH cucTeMe — oT 
YaHHHOBbIX HYKJICOTHJOB. 

TlonyyeHubid omvcaHHbiM OOpa3om npenapatr YM nogpepranca ananusy. 

JH CosepKas Ha 1 u MOwb ypalusa 0,82 » Moma MeHTOsbI H 2,02 % Moma mocdara, 
{8 KoToporo 1,01 uw Mona Oblma KUCMOTOMAOMIbHOH. 
_ ATO Mob! npuMenasH npoxaxKHp (KpucTamMuecKui), KOTOPHI MbI OUMLAIN 
<poMaTorpaduyeckH Ha OyMare pa3JIMUHbIM O6pa30M B CHCTeMe pacTBopHTeen 
i30MacidHad KuUcTOoTa — NH,OH—sepceH u B cucTeMe A-MponaHom—25% 
MMHak—Bsojia (60 : 30: 10) (#4). [Ipu xpomatorpapupoBaHuu BO BTOpOl cucTeme, 
Bx uw B padote T. B. BenxcrepH u A. A. Baeza (4), K yka3aHHOH cucTeMe 
Haase NOOaBAJICA BepceH, M MepBble 48 uac. pasyemeHve WO B ero Mpucyr- 
‘TBH; B Mocmenyrourve 48 uac. BepCeH HCKJIOUaJICA, H 3TO BeLLeECTBO, He Oe3pa3- 
THUHOE JIA CepeuHO MbBILILUbI, BbIMbIBaIOCh H3 OyMarH. 

Pacrsoppr ZSC, YT®, YTD u AT® nonyuanucb nyTeM u3sBIeYeHHA BOOK 
3bIDC3AHHbIX C XPOMATOFPaMM HM V3MeJIbUCHHBIX MOOc. TakHe pacTBOpbl Kpome 
{a3BaHHbIX COC MHeEHHM He cOJepxKasIM HHKAKUX BeLLeCTB, KOTOPbI€ MOrJIM ObITb 
JAHECEHHI C PACTBOPHTeAMH pH XpoMaTorpadupoBaHHH WM CMO Obl OKa3aTb 
lelictBue Ha cepmue. B 3TOM Mbl yOexKaHcb Ha OCHOBaHHH KOHTPOJIbHBIX 
IBITOB, B KOTOPHIX MCMBbITHIBAIHCb Ha Cepflle H3BJIeEYeHHA U3 A PyruX MecT Xxpo- 
faTorpaMM, He cojepKaulux MATeH. 

KoneHTpallua BelLeCTB B H3BJICUCHHAX H3 MOJIOC XPOMATOrpaMM oOMpeyeia- 
1aCb MO ONTHUeCKOH MJIOTHOCTH pacTBOpOB (MpH MOMOLIM cMmeKTpomoTomertpa 
[@-4) c yy¥eTOM COOTBETCTBYIOUIHX KOSPPHUHEHTOB MOJIAPHOH SKCTHHKIAH MpH 
9H 2 AIA YPHMHOBBIX H aeCHHHOBbIX KO9H3HMOB. 

Metroauuka OuonorwuueckHx HenHTaHHAu. Tlepeq onn- 
‘AMM paCTBOPbI HCIMbITbIBACMBIX BeLCCTB PaSBOAWJIMCb PHHTepOBCKHM pac- 
BOPOM JO JOCTWKeHHA HY2KHBIX KOHWeHTpaH. UcmpiranuaA MpOBOAMWINCh Ha 
IZ0IMpOBaHHOM cepyue aryuiku Rana temporaria (no IIrpay6y), mpe Ba pu- 
‘CJIbHO HCTOULCEHHOM paOOTOH Ha PHHTepOBCKOM pacTBOpe BO BaxKHOH KaMepe 
IpH Temneparype 3—5° B Teyenue 1—2 cyrox. Perucrpauwua paOorel cepstta 
IPOBOAWNach PbIVaKHbIM METOLOM Ha a/leKTpoKuMorpate. Tloce 3amucu coKpa- 
HeHH YTOMJIeHHOTO cepa B KaHIOJIO, BCTABJICHHYIO B xKeyfoUeK CepAla, 
3BOJIMJICH HCIbITHIBAeMBI pacTBop B KosMyecTBe | mu. JelicTBMe BelkecTB Ha 
epyile OWeHHBaOCb MO H3MeHCHHIO BeJIMYHHbI aMIMIUTYMbI CepAevHbIX COKpa- 
nennit. [[na UCKMOYeHHA BO3MOXKHBIX HHAMBUAYaMbHbIX KOMeOaHHH MbI OOBIMHO 


* Bprpaxkaem OnaroxapHOcTh 3a MpeOcTaBMeHHe METHHKOB: P. H. Otuurod 3a UMNOpTHElit 
ipenapat YT® uw corpyAnHKaM Halen na6opatopuu A. B. Korenbuuxosoi u E. JI. Hopezosoit 
a mpenapat YT® u AT®. 
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HCMbITHIBaJIH Ha KaKJOM CepAWe HECKOJIbKO BeleCTB (MOCIIe COOTBETCTBYIO LIE) 
OTMBIBaHHs). 

PesyabTaTh. Kak 9T0 HaOmoganocb u pauee (7,?), ZSC B KOHIeHTH 
munu 10-° BbIsbIBaeT CHJIbHOe YBeJIMYeHHe AMMJIMTYbI COKpallleHHH cepa 


Puc. 1. Jleiicrsue Ha yromseHHoe cepaue maryuKku (A u 5) u Y® 

(B u I). Konnexutpauua ZSC: A u B 107°, B u [—10-*. Crpeanxa o60- 

3HauvaeT MOMeHT CMeHbI PHHTepoBckoro pacTBOpa Ha pacTBOp HCcMbITye- 
MOrO BelllecTBa 


(puc. 1A). Oxa3anocb, 4YTO 39TO BeeCTBO BECbMa AKTHBHO H B M@HbIIMX KOl) 
WeHTpaunax — Hampumep, 10-® (puc. 15). OOpaujaer Ha ceOa BHUMaHHe X 
paktep felicTtBua ZSC: OHO JelcTByeT He TOTYAaC Nocsle BBEJeHHA, H aMMMJIUTyZ 
cOKpallleHHli cepa BO3pacTaeT oueM 
Il IaBHO.CoBepleHHO B TAKHX Ke KOE 
WeHTpalHAX H Tak 2%Ke NO XapakTy 
py qeuctsyet YII® (puc, 1B u Ih 
AunasioruyHo ZSC u YOO jell 
cTByeT Takxke Hu YT. B Konuen7 
pauuax 10-§ YT® nogobuo, YAI® 3 
ZSC, OObIUHO JaeT TAKOe Xe MNaBHO! 
YBeIMYeHHe aMIVINTybI CepJeuHbl? 
cokpauleHuit (puc. 2B). OqHako HHO! 
ra pH 3TOH KOHIeHTpaluH UH HE! 
CKOJIbKO Yale TpH Gomee BbICOKO: 
KOHWeHTpaunn (10-°) YT® paer He 
MHOTO HHYyIO KapTHHy: mMocae ne 
CTeN€HHOrO YBeJIMYCHHA aMIMIHTYAb 
cepWeuHBIX cCOKpalleHHi] caenye 
YMeCHbIIeHHe CKOPOCTH HapactTaHus 
aMIVIHTyAbI (puc. 2 6) unu axe He 
OOuIbLIOe + YMeHbUICHHe aMMIUTY Ib 
3aTe€M aMIIMTya COKpallleHHA BHOBI 
yBemuuuBaetca (puc.2A u 5). Iipr 
3TOM, OJHaKO, pu peticrsun YT4 
Puc. 2. Jlelicrsue Ha yromuennoe cepaue anrym- @MINVIMTYIa CoKpallleHuhH Bcerga 43 
KH YT® B konwentpaunax 10-° (A nu B) u (B) MeHHeTCA MwaBHO H, 4TO OCObeHH 
.  B@KHO, HHKOrga He ObIBaeT MeHBbIII 
MCXOQHOK (AO BBeeHUA Mpemapara) 
Xota jelicrsue AT® usyyanocb BeCbMa TUWaTebHO, MOBTOpeHHe oNBITO! 
c AT® B janHo paore OblI0 HEOOXOAUMO AA CpaBHeHHA Ha OMHUX HM TeX XK 
cepallax XpoMatorpacbuyeckN 4HCTHIX Mpenaparos. 
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B onpirax c AT® npu pa3snnunprx KOHWeHTpauuax (10-°— 10-°) mpi, KaK 
JABHIIO, HAOJOAaIM yKe U3BeCTHHI B IMTepatype XapakTepHbIH TpexdasHblit 
MpeKT: OYeHb ObicTpoe yBemHYeHHe aMNMTYABI coKpallleHHi cepyia, HaOuIt0- 
leMoe MOUTH TOTYAC NOCMe BBeEJeHHA; 3aTeM YMeHbUIeHHe aMIVINTYbI, NOCTH- 
HOIlee MPH STOM MeHbINHX BeJIMUHH, YM HCXOMHbIe; HAKOHEIL, BTOPHYHOe 
ICTENECHHOE YBEIHYCHHE AMIVIMTYAbly (puc. 3A). 

Ip Mewbuux KonWeHTpaynax (107° w MeHee) B onbitax c AT® mpl uHOra 

HeOOJIbUIOM UNCIe OMBITOB) BHeIH OTCYTCTBHe BTOPpOH (a3bl — pesKoro 
HETCHHA COKPaLleHHH CepAla C yMeHbINeHHeM aMIWIHTYbI MeHee HCXOLHOM 
Mc. 3 5), OHako BO Bcex clyyanx HaGmOJa0ch YMeHbINeHHe aMMJIMTYbI 10- 
l¢ MHKa — KpaTKOBPeMEHHOLO YBeJMYCHHA AMIJIMTYbI, HaGwOaemoro TOTYAC 


cle BBeACHMA Mperapata. [pu ovenb Masbix (MoporoBblx) 103axX B OMbITAX 
AT® jelicrBue cocTosm0 TONbKO B 


JABJICHHH YNOMAHYTOFO ObICTpO Uc- 
3alOlleroO MHKa, C ObICTPbIM CHHKE- 
42M aMIWIHTYbI LO HCXOAHOH, Torga 
1K B OMbITaX C YPHJMHOBbIMH CTH- 
YIATOPAMU IIpH MOPOroBbIxX jO03ax 
I Bcerfa HaOOaIH MwaBHOoe (xo- 
{ MHOra WH HeOObIUICe) yBeHUeHHeE 
ANHTYIbI Oe3 Ka. 

V3n0%KeHHbIe pe3yJIbTaTbl MOryT 
ICCMATPHBATLCA JIMUIb KaK NIpeBa- 
ITCJIbHBIC: MeXaHH3M JleHCTBHA 
/KJICOTHANOMIUocpa;Tosw OJDKeEH 
IBEPrHYTbCA B JabHekuiem Oovee 
yOokomy HccJleqoBaHHto c yuacTHem 
i3HOJIOrOB H dapMakosloroB — cre- 
[alHcTOB B OGacTH JesATebHOCTH Puc. 3, JleiictBue na yTOMJIeHHOe cepAlle JAryul- 

Ku AT® Bp konuentpaynax 10° Au 10% Bi 
paua. 

OjHaKO pe3yJIbTaTbl HaCTOALWIeH PaOOTbI BCe Ke CBHACTEbCTBYIOT O GOub- 
oH OnHs0cTH ZelctBuA ZSC u ypuzMHNMOMHdochaToB, ocobeHHO Y JIM; Bmecte 
"eM YCTaHaBJIMBaeTCA Pe3KO OTJIMUHbI (OMMCAHHbIM BbILWe), XapakTep JelHcTBHA 
wuHnOmHpochatos Hu AT®, 3aksroualoulMlica, mpexkye Bcero, B OLHOPasHOM 
HCTBHH ypHyHHNoNHpochatow (ZSC, YAP u YT®) u tpexdasHom—AT® 
OW OMMHAKOBbIX YKa3aHHbIX BbIllle KOHI[CHTPalHAX). CTOJIb APKO BLIPAaKeHHaA 
CWMPHYHOCTh JeHCTBHA CBHETEJILCTBYeT O TOM, 4TO pH padoTe, MO KpaiHek 
pe, Ha TaKOM OObekKTe, Kak H30JIHPOBaHHoe cepslle JIAPYLWIKH, BPA JIM MOXKHO 
‘bACHUTb JelicTBHe YPHAMHOBbIX KOSH3HHOB UX peBpallleHveM B aeHHHOBBIe. 


: Jla6oparopHa cHsHomorMyecKOH XHMHH Iloctynuno 
| Akaylemuu Hayk CCCP 23 XII 1958 
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_ BHOXHM 


Akxayemuk AH ApmCCP M. A. TEP-KAPATIETSAH u A. M. OrAH]JDKAHAH 


PACTBOPHMbIE AMHHOKUCJIOTbI HW BEJIKU | 
COJEP)KHMOLPO PYBLIA WH CbIDYLPA JKBAUHDIX JKUBOTHBIX 


IIpeppamleHve MuTaTeJIbHbIX BeU[eCTB B MHOrOKaMepHOM 2KeJlyKe KBauHE 
*KMBOTHBIX ABJIACTCA OJHUM H3 BaxKHeMIMUX HM OMHOBPeMeHHO HahOovlee HeEACHE 
3TanoB MMujeBapeHua (1-4), | 

B mocmeqHue rofbl ObluIo WOKa3aHO HaIMuve CBOOOAHbIX AMHHOKHCJIOT,) 
TaKeKe OHOCHHTeS HM pactia HeEKOTOPbIX H3 HHX B pyOlle KBaYHbIX KHBOTH 
(optla, KO3a, KopoBa UT. J.) (?,°). OtHako OMOXHMMYeECKHH MeXaHH3M MpeB 
ICHHA a30TCOJepKallHX COeMHEHHM, B UYAaCTHOCTH AMHMHOKHCJOT H OeKe 
B pyOlle ocTaeTca elle MaJIO BbINCHEHHBIM. OcoOeHHO HeAOCTATOUHO UCCIeENOBa: 
AMMHOKHCJIOTHBIN. COCTaB HM BO3MOKHOCTh KOHJeCHCalMH AMHMHOKUCJIOT B CORE 
2KMMOM Tpe/>KesTyAKOB HM Cbluyra, 9TaMbl OHOCHHTe3a HE3AMCHHMbIX AMHHOK 
Oper 

Hacrosiulaa pa6oTra MocBAULeHa H3y4eHHIO pacnpeseeHHA CyXHX BeLlec? 
oOulero U OeKOBOrO a30Ta M@XK Ly KUAKON (cOK) HU TBEPAOH YacTAMH cosep i 
MOrO pyOlla H CbINyra OBLUbI H H3y4eHHIO NepBUYHbIX NpeBpalleHuh pacTBOpuMy 
AMMHOKHCJOT HM 6€JIKOB KOpMa B pyOlle H CbIUyre B pa3sHble IPOMeKYTKH BPemMek 
nocsle CKapMJIMBaHHaA, 

PaOota mpoBoyusiacb No cseqyroue MeToguKe. IIpo6n u3 pyOua ui CBIG' 
OBUBI OTOMPaHcb yepe3 XpoHHuecKHe (pCTYJIbI, B pa3HbIe BpeMeHa cy”! 
Tleppaa mpo6a orOupaviacb B 9 4ac. yTpa (HaTolaK), 3aTeM 2KMBOTHOMY JlaBa 
KOpM, HM ocwleqyroujve mpobbl oTOupamucb B 12,15 u 19 uac. OBla KOpMUE 
JIOWEPHOBbIM CeHOM Xopoulero KayecTBa B KOuIMYecTBe | KF B CYTKH B OQ} 
may, a Boa WaBaslacb BBOJIIO. 

OroOpaHHble mpoObl cynepuentpudpyrupopancb (14 000 06/mux). Tonys 
CA MpO3payuHbI COK, JIMWICHHbIM KJICTOUHBIX CTPyKTyp, H OCTaTOK BMeCcTe C 
(by30pHaAMM HM OakTepHAMH, KOTOPHI OOpaOaTHIBaJICA alleTOHOM HM BBICYIIMBa. 
TIpu 10°, j 

JA U3BIeCUeHHA PAaCTBOPHMbIX AMHMHOKHCJIOT H OeJIKOB KOPMa OH Obl 9KCTI 
rHpOBaH COJIEBbIM PaCTBOPOM, MIPHMCHACMBIM B MOJICJIbHBIX OMbITaX NO H3y4eRs 
in vitro mpoweccos mpespamenua B pyOue(*), CocraB pacTBopa ciely10 
NaHCOs 9,8 r; NaHPO,-12H2O 9,3 r; KCl 0,57 r; CaCle 0,04 r; MgSO, - 7H 


0,12 r; Bota — Jo : 
; Boa — Jo muTpa. Ilpu asKcrpaKyuu KopMa ruypomMosyub Bec KOpM 


MpHOJIM3HTeIbHO TIpHpaBHHBaicA K MpelBapHTebHO ompemeseHHOMy H4@ 
rHupoMoyysu0 comep»kumoro pyOa. Iloce skcTpakWUHH CMeCb cynepleHTpud \ 
poBaJlacb, NOyYasIMCb COBEPWICHHO MpOspayHbI WeHTpudyrar UW OcTaTOK Kopi 
KOTOPHIe UCCeEOBaIMCb HanogqoOve cosepxKuMoro pyOua Hu cpbIuyra. | 

Hamu ObluIM MpOBeseHbI CyIeAYIOULMe aHAaJIM3bI: ONpeweeHuA CyXUX BeUled 
oOmero, GesKOBOrO H HeOeNKOBOFO a30TAa B COKE HM B TBEPAOH YacTH coylep2Ku ( 
pyOma, cbluyra uM ceHa HM xpoMmaTorpacwyeckaad useHTudpuKannsa cRoSomtt 
AMHHOKHCJIOT B COKe cofepxuMoro pyOua, cbluyra Hu ceHa (0 ruqpomusa 
CYMMbI CBOOOJHBIX H CBA3AHHbIX AMHHOKUCIOT (Mocse ruqpomn3sa B 20% Hi 

XpomarorpapupoBanHve MpOBOAMOCh OMHOMeEPHbIM HUCXOAAIHM cmocot 
PacTBopureseM CuITy2KWIa CMeCb 6yTaHOsl — yKcycHad KHcmOoTa — Boa B| 
oTHomeHun 4: 1: 5. Ha xpomarorpatuyeckyio 6ymary Obi HaHeceHb! 3apay 
paccuHTaHHble OObeMBI p06, comepxanuye 60 +10 y asora. Ja wyumero pasniy 
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Axi MATCH MPOBOAMOCh YerbipexkpaTHoe pactpeyenenne. XpomaTorpaMMbl 
DOABIAJIMCb HHHTHApPHHOM. 

Pacnpexenenue CH XMECeE BoC Il. © Cit Bs (i ae3 OFT Ce biex 
O€AHHEHHH MeEKXAY COKOM H TBEPROH YacTbW Co- 
e€pxUMOrO pyOla ucHUyra. Brau. | npusogatcs pesybTatol 
IpeweleHHA CYXHX BeLecTB, OOero HU GeKOBOrO a30Ta B COKe HU B TBEpsOli 
ACTH COMepAUMOrO pyOla, Cbluyra, a TaK2Ke B 9KCTPaKTe H OCTAaTKe CeHa. 


alO weve 


Cyxue seulectga (B %) Asotuctple dpakunn (B % K abc. 
cyX. Bell. Bcero COJ/epxHMOroO) 
Tpo6pt 6/a 0, 
BO BCeM B coKe betes o6unit agor| O€TKOBbIi ni 3 
coqep2Ku- 6 comepxH- a30T B COoKe 
MOM (a) (0) Soneynie coke (e) (0) 
PyGert 
2 vac, 9 Deo Matias wedoutin Sp lt 100,034.18 0522 23 35 
Oo uac. Sas) 2,06 24,2 Dy BN) ©),59 0,39 24 70 
9 uac. 9 2,34 26,0 2,49 0,68 0,82 Za 47 
9 uac. 10 4,73 ARs 220) 0,40 0,26 18 65 
Cpuyr 
2 uac. 5) 1,90 38,0 1,94 1,26 0,40 65 32 
5 yac. 6 iL Se 32,0 IR GZ 0,99 0,63 61 64 
9 uac 6,5 213 32,8 1,66 0,69 0,60 441 87 
9 vac 5 2,40 49,0 4,28 2,68 1,34 63 49 


Cexo 90 1,07 f,.2 1,59 0,50 1,06 34 12 


TlozyueHnpie aHHble MOKa3bIBaloT CJlefyloulee: OTHOMeHHe Mepexosaulux 
COK BeleCTB K CYXHM BelLeCTBaM BCero COepxKHMOFO B TeYeHHE CYTOK KoOwe6- 
TCA B pyOue or 17,3 no 26,1%, B cbruyre 2%e OHO MOBbIMaeTCA NO CpaBHeHHIO 
pyOloM u B TeYeHHe CyTOK KOIeOeTca OT 32 no 49%. [IpomenrHoe coxepxanue 
wero a30Ta, pacCYHTaHHOe Ha CyXOe BelleCTBO, B PYOMOBOM COep2xKHMOM 
WIbIIe, YM B CeHe,— MO BCeli BEPOATHOCTH, B Pe3yJIbTAaTe OTIULeMIeHHA OT CeHa 
sKOTOPOH YaCTH HeasOTHCTbIX COeAMHEHHM (B UACTHOCTH yrseBOJOB), B Mporfecce 
imeBapeHua. B mpolecce Ke JabHeuiero NepeBapHBaHuA pyOWoBoro Cco- 
‘PXKMMOLO, T. €. B CbI¥yre, COsepxKaHHe OOulero a30Ta ONpeseeHHO Mayaer 
pome oOpa3ila, oro6paHHoro Harolsak). 

TIpoueHTHoe cogepxKaHHe OeKOBOrO a30Ta, paccCuHTaHHoe Ha Cyxoe Belle- 
BO COJepxKHMOFO, KaK M COOTHOLICHHe OevIKOBbIH a30T : OOM a30T B COKe 
jOla 3HAYHTeJIbHO BbILe, JEM B 9KCTPakTe CeHa. OTH HaGJIOeHHA MOryT ObITh 
‘TOJIKOBaHbI MepeXOOM GOeIKOB KOPMa B COK cOfepxuMoro pyOlla u cbl¥yra 
1M CHHTC30M Oe@IKOBbIX MOJIeKYJI M3 CBOOOAHbIX AMHHOKHCJIOT COKa. 
AMUHHOKHCAOTHE MA cocTaB CcOKa comhepXuUMOTrO 
yOma uw 9kKCTpakTa ceHa. PesyabratTbl xpomMarorpapupoBaHus 
‘eTpakTa ceHa HW coKa cofepxKuMOrO pyOlla AO M Mocde PuApoM3a NpUBeReHbI 
taO. 2 u Ha puce. |. 

Tlomyuenuple JaHHble MoKasblBaioT cemyloulee. B akcTpakTe ceHa JO rHypo- 
13a NposBeHo 13 MATeH AMHMHOKHCJIOT C HedeTKUMH KOHTypaMu. Ry MposABJeH- 
IX IIATeH He BCerqa CcoBMasalor C TaKOBbIMH CBHJeTeeH, 4TO MOKeT ObITb 
3YJIbTATOM KOJIJIOMAHOPO COCTOAHMA 9KCTPaKTa, BOZMOXKHO BCJCNCTBME Hadi - 
if MPOCTHIX GeKOBOMOMOOHHIX MOseKy (MenTHAb UT. 1.). B coKe comep2Ku- 
sro pyOWla noce CKapMIMBaHHA MpoABeHO 12 maTeH, a B Ipobe, oroOpaHHon 
ITOULAK, MpOABJCHbI TOJIbKO Cylebl THCTHAMHA, APrMHHa, PlOTaMHHOBOH KHC- 
Th, MpOuHHa WH BaJMHa — MeTHOHHHA. 

CopeplleHHo MHyIO KapTHHy MpeAcTaBAIOT XPOMATOrpaMMbI SKCTPakTa CeHa 
coka cojlep»KuMoro pyOua nocae ruqpousa. B ruspomMsaTe aKcTpakTa ceHa 


667 


LlpeT naATHa Rj VMyeutud ukaiua 


Ne nstHa 


1| DuoneTOBbI 0,05] Llucruu (uucTenH) 

2| CpeTs10-cbHomeTOBbIi 0,09] JIu3HH 

3) TemHo-@uoseTOBbIii 0,44] Ducruanu 

4| TeMHO-JIHJIOBbIM 0,15) ApruHuy 

5| TeMHO-JIMJIOBBIM 0,17| He ugentupuunpopano| —|ca.| —| —|140] 150} 4 

6| Kpacupiit Oeakell > 43 —| —}| —} —} —} 90] | 

7| DuoneToBnIi, B cepequne an- |0,241| AcnaparnHoBaa Kucv10-|630/100) —| —/950/1050 | 1#) 
JIOBLIH Ta TJIHWHH -+ CepHH 

8} MuoseToBbIit 0,27) He ugentuduunposano |140} 60} —/c.}100} 110 

9} DuoneToBbIii 0,30] lutoramuHoBasa Kuc0Ta}900}250! 60} c1.|400} 800 

10) JInnospiit 0,38} AnanuH —|] —| —} —!250] 850 

141) )Kearpiit 0,43] Npomuu 270)100| 40}ca.J120) — 

42| MuoneroBpili c ausopbim ot- [0,48] TuposnH 120) 60) —} —|100} 100 
TeHKOM 

13] ®uoneToBLIi 0,53} Tpuntoday —| 13) —| —! —] 175 

14| JInnopplit 0,62} BasuH — MeTHoHHH 120) —]|ca.| c1.]250) 250 

15| OuoneroBbIit 0,74) DennnanaHHH 70} —}| —] —/150} 250 

16) Posoppiit 0,76) He ugeutubuunpoBaHo | —| —| —} —| 55} — 

47| KentTniit c 3esleHbiIM OTTeEHKOM|O, 78 »» —|{ —} —| —/100; 100 

18) JInnoBpit 0,80} Jletnuu 120) 60/2 e—— ooo) 


Pd SANYO ee 


* TJ ncilaqH MATCH AMHHOKHCJIOT-CBHyeTeeH yKa3aHbl B Tad. 3. 


MposxBseHo 16 NATeH C YETKHMH KOHTYpaMH, a A; MpPOABJICHHbIX MATCH B 371 
culyuae COBMaaloT C TAKOBbIMH cBHeTeeH. B ruqpounsaTe coka coyeprxxHMe 
pyOua Mocjle CKapMJIMBaHHA MposBeHo 18 MATeH, a B TIpoGe, oToOpaHE 
HaToulak, 15 maATeH. 

BbIABJICHbI ONpeAesIeEHHbIe KAYeCTBEHHbIe PaCXOMK CHUA MEK TY AMMHOKUCIAG 
HbIM COCTABOM 9KCTpakTa CeHa M COKa COfep2KHMOFO PyOlla WO H Mocse cKap) 
JIMBaHHaA. Tak, M0 CpaBHeHHIO C 9KCTPaKTOM CeHa B COKe COsepxKHMOrO py6i 
3a 12 yac. cosepxKUTCA OOMbIe rOTaMHMHOBOH KHCJIOTH, alaHHHa, rpylnbl 
JIMH—METHOHHH HM MeHbIe apruHuva u MpouuHa. B coke xe 3a9 yac. nO cpab 
HeHuIO C 12-yacoBoH MpoOoH MeHbIe PIOTaMHHOBOM KHCJIOTHI, BaJIMHa—MeTH! 
HHHa H JlelillMHa. 

Bce sTH JaHHble NMoKasblBaioT rayOoKy!o0 NepecTpoliky aMHHOKHCOTHOS 
cocTaBa KOpMa B pyOlle B CTOPOHY CHHTe3a CJIOXKHBIX MOJIeKyJI. \) 

AMHMHOKHCJOTHHH coctTaB coOKa comkepxuUMor! 
chuyra. PesyabraTbl xpoMatorpapupoBaHuaA coKa cojlep»xHMorO cuayy 
O HW Mocue PHApomH3a NpHBeeHbI B TaO. 3 WH Ha puc. 2. 

Tomyuenuple JaHHble NoKaspiBaloT cuiefyioulee. B coke coyep»xKHMOrO CBIYY 
ra JO THAPOIN3a MPOABNEHO TONbKO HECKOJIbKO MATCH AMMHOKUCJOT MIM KOpO' 
KMX NOJIMMeNTHAHBIX Weneh C HEOMpeeJeHHBIMH KOHTYpaMH HU JVIMHHEIe, MIOX) 
pasrpaHH4eHHble MATHA, BEPOATHO, APyruxX COeAMHEHHH, aloiulux c HHHTuLpy 
HOM IBeTHYIO peaKkILHi0. 

CoBeplleHHO HHYIO KapTHHY MpeycTaBaloT XpOMaTOrpaMME! COKa comep xy 
Moro CbI¥yra Nocse rayqpomusa. Tak, B COKe cosepxHMOrO cbItyra Mocme cKapM 
JIMBaHHA NpoaBseHO 19 MATeH C YeTKO pasrpaHHYeCHHBIMH KOHTYpaMH, a B COKé 
oTOOpaHHOM HaToulak,— 16 marten. ) 

Cok coflep2kuMoro cbluyra Nocwe CKapMJIMBaHHA M10 CBOEMY AMHHOKHCJIOTHOM! 
cocTaBy OTJM¥aeTCH OT COKa, OTOOPaHHOrO HaToMak. Tak, B MepBom cilyya 
coep2xkuTcA Goble WHCTHHA (IMCTeMHa), APrHHHHA, aclaparMHoBoOl KUCJIOTHA 
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Ao eugponisa =——S sce eudpa.nusa 
Cero = pubes, CEHO fry bel, 
wo’ 
- | © Oo 
1 ee 
2 ¢ S 
7 | 
i 7 
2 i 2 oo 


SS 


Puc. 1 


C4IVYE 
C6ude- 00 2ud- NOCME. 
Medi ponusmd eddponusa 
28 i 8 og. 


Puc. 2 


# JLAH, rT. 125, Ne 3, Tep-Kapanerau, Oranyyka tii 


Ta6Omuna 3 
Tlnomayb narHa, MM2 
coK Cbluyra 
CMe€CH 
cBHe- 
LseT natua Ry MnentuduKkauun Teneli** eoquiaa pune Ane 
ali FS id se | PS Ps 
PronerTosblii ,03) He unzentudunuposano —| —/100; —| — = 
@Myonerospiit ,0o} Llucrua (1ucTenH) 75) 80} 40; —| 120} 90 
CBetJ0-cbvovleTOBbIli ,09| JInsun 120) —j/100} 85} 120) — 
TemHo-dbuovleroBbiit ,14| Tucrugun 75| —| 55/275} 120] 160 
OpaHxesbiit ,14| Acnaparun —| —| —} —| 120; — 
TeMHO-JIHJIOBbIH ,15| ApruuHH —|160) 50) 75} 100} 90 
Cpetv10- 1H s0BbIii ,16} He ugentudunuposano —| —} —! —} 175 | 200 
CBeTJ10- JIM JIOBBIIi ,17| To xe —| —]370/400} 110} 400 
Mvouerospii, B cepequne mu- |0,24| AcnaparuH. Kucnora + |725} —/150] —I200 11100 


JIOBbIH ++ raiuuuH + cepHH 


Coo SS aioe Sa aOoe > SE. SOS) See) 
OrANDoc BB ES Go 0 DO NFP rFPrFPFP OOO 


@MuoserTospili ,27| He uzentuduunpoBano —| —} 85} —| — 60 
uo erToBplii ,30} Tmoramunopas Kucaota |220} —} 25} —| 800] 575 
Jl“ n0BbIi ,38| AnaHun —|375|100/125} 700} 550 
Keanrpiit ,43| Ilponux —/100} —] —] 110] 50 
Po3oBplit ,46} He ugextudunnpoBano —;| —} —} —| 130} — 
@xonerosptt c M0BbIM oT- |0,48| Tuposun 115} —]cen.| —] 50] 150 
TCHKOM 
‘@MvoseroBbi ,03| Tpuntodax 60] —| —| —| ca. | cu. 
JIunoppm ,09| Mervonuu —|100) —} —| 100} 40 
‘TeMHO-JIHJIOBbIM ,60} Bonuu {25} —} —| —] 150}. 90 
QvoueToBbiit ,74| MeHunantaHHH —| 70; —| —}| 70}; — 
Kenta ,78} He ugeutuduynpoBano —]| —| —| —| -40) 50 
JIun0BEIK ,80| JletnnH —|120| —| —| 140] 120 


_* Hymepalua marten Ta xe, uTO B TAO. 2. 


ig B cmecax cBufeTeseH comepxutca no 12 y aMHHOKHCUJOT. 


uquna — cepuna, aJlaHHHa, BaJiMHa, MeTHOHHHAa. B coke, OTOOpaHHOM HarTo- 
K, COBCPIJe€HHO OTCYTCTBYIOT JIH3HH, acnaparHy HM (eHMJaaHHuH. 
BbpIllenpHBeeHHbIe Pe3YyJIbTaTbI NOKa3bIBaIOT, YTO B COKaX COep2xXHMOrO 
ja, Cbluyra HM B 9KCTpakTe ceHa Hapsy CO CBOOOAHBIMA AMMHOKMCJIOTaMH 
epxKaTcaA MU MpOAyKTbl UX KOHDeHCAaHH (MOMNMeNTHALI WH OeKU), MposB- 
OUlHecH Ha XPOMAaTOrpaMMaX TOJIbKO Tlocle KHMCJIOTHOrO FHposuHsa. 
YeeuuyeHHe CBOOOMHBIX AMMHOKHCJIOT B COKe cofepxuMmoro pyOlla Mmocue 
PMJIMBaHHaA M UX yMeHbINeHHe B TeYeHHe CyTOK MO3BOJIAeT HaM BbIABHTaTb 
oTesy O CHHTe3€ MOJMMeENTHAHDIX HIM [axKe MaJIbIX OeIKOBbIX MOJICKYJ B 
Me OBIUbI 3a CueT CBOGONHBIX HIM JIErKO PacClLeMsAIOULMXCA AMHHOKHCJIOT 
ma. Hanuuve HeveTKO pa3rpaHHYeHHbIxX MATeH B COKe COfep2kUMOrO Cbluyra 
THPOsIH3a MOXHO OOBACHUTb Ha OCHOBAHHH H3BECTHBIX NOMOKEHHA O *AedY- 
HOM MMMULCBapeHHH, 3aKJIOUAIONIEMCA B PacilemIeHHH OeIKOB B HU3KOMOJIe- 
(APHbIe COCMMHEHHA, B YACTHOCTH B NowHMenTHAbI. KUCOTHBIT 2Ke PHLposH3s 
UleMIAeT NOMUNeNTHAHBIe Wem Ha CBOOOJHbIe AMMHOKHCJIOTH. 
[onyueHupre HaMM pe3yJbTaTbl Pa3HbIX PpakWHH a30Ta OTPaxaloT KOJMU- 
(BeHHYIO, a XpoMaTorpadua — KavecTBeHHy!O CTOPOHy CHHTe3a OesKOB 
2BOGOJHBIX AMHMHOKHCJIOT B pyOlle 2%KBaYHbIX WM MX PacileMeHHA B CbIUyre. 


‘Hay4Ho-nccneqopaTembcKuit MHCTHTYT Moctynusio 
*KMBOTHOBOACTBA H BeTepHHapHu 20 X 1958 
MCX Apmaucko CCP 

: IMMTHPOBAHHAA JIMTEPATYPA 

1M. Wl 46 aux, B KH. PyKopogcTBO M0 KOpMMECHHIO CebCKOXO3SHCTBCHHBIX 2KHBOTHBIX, 
), 1937, crp. 341; P. 3eumeprt, tam xe, 3, 1937, cTp. Ce ay IbO@ ally Vale walle 
‘ms et al., Science, 110, 144 (1949). °F. Bonmgapeuko, T. Gepuuk, Yc. 
. Onon., 42, 229 (1956). 4M. Chalmers, R. Synge, Adv. ProteinChem., 9, 93 
); 53. Blaizot, P. Raynaud, C. R,, 244, 803 (1957). ® E. 1. McDou- 
1, Biochem. J., 43, 99 (1948). 
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Jlokxann Akapemun wayr CCCP 
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PHSHOJIOTHA PACTEHHM 


K. C. MHPOJIKOBOB 


BJIMAHWE PAJMOAKTHBHBIX BEWJECTB HA PACTEHHS S4MEHS 
B 3ABHCHMOCTH OT MPOXO)KMEHHA CTAQWM PASBUTHA 
NPH YKOPOYUEHHOM JIHE 


(ITpedcmaeaeno axademuxom A. JI. Kypcanoem 7 XII 1958) 


DKUSHEJCATEIbHOCTh PaCTHTeJIbHOrTO OpraHH3Ma B MPHpOAHbIX YCJIOBH 
3aBUCHT OT NOJy4aeMOH COJIHEYHOM SHEPrHH, KOTOPaA OrpaHHvyueHa B YCJIOBH 
YKOPOYeHHOTO JHA HIM NpeoOaqanuA CNIOWHOH OOauHocTH. PaOoTramu 
cbeqpbl arpoxumun JleHunHrpaycKoro CesIbCKOXO3AHCTBEHHOFO HHCTHTYTA B 195: 
6blIO MoKa3aHo (°), YTO HefOCTATOUHbIM MPHTOK COJIHeEYHOH SHEPrHH MO 
6bITb JO HEKOTOPOH CTeMeCHH BO3MeLILCH MPHMeHeHHeM paHOaKTHBHBIX H3Jyy 
Hu. PaqwvoakTMBHble BelleCTBa, BHECCHHbIe B NOUBY MO, AUMe€Hb, YCKOPHJIN € 
pOcT, KOJIOWIeHHe H CO3PeBaHHe, BbIZBaJIHM ycCHIeHHe (POTOCHHTe3a H [blXaHi 
WM MOBbILMeHHe ypoxwkaa cyxXoH Macchi UW 3epHa. HanOonpwunh apdPekT OT IpH 
H€HHA PalHOaKTHBHbIX BeleCTB Ob NOJyYeH B YCJIOBUAX YKOPOUeHHOrO, 
yacOBOrO, JHA, CO3faBaemMoro B TeYeHHe BCero BereTallMOHHOrO NepHofa. 

B cBxa3H C 3THMH JaHHbIMH BO3HHK BONpoc O eHCTBHM pavOaKTHBHbIx 
UleCTB Ha pacTeHHA B TeYeHHe BereTalHOHHOrO NepvHogza — Mo cha3am pod 
M CTaMAM pa3BHTHA. HackOJIbKO HaM H3BeCTHO, B JIMTepaType STOT BOMpoC 
OcBelleH. 

Hamu OblJI MocTaBJIeH BereTallHOHHbIi OMbIT Cc AUMeHeM (copT BuHep) me 
JOM MOUBEHHOH KYJIbTYPbl pH BHeCeHHH B MouBy xXwopucToro pagun (Ra* 
HM CJlaHeBoH MYKH, OOJlafatouleH paqwoakTHBHBIMH CBOlicTBaMu (1). Pacreri 
BbIPallHBaJIMCb B cocyyax KupcaHopa (15 pacreHuit Ha cocyf), BMellLaBuil 
mo 6,75 Kr mouBpl. B KauectTBe (oHa ObIIH BHECeHbI cylemyloulue yoOpeHy 
N 0,75 r, P2O; 0,75 r w K,O 0,5 r Ha Kab cocyy B popme NH,NOs;, Na,HP! 
vu KCl, coorBeTcTBeHHO. OJHOBPeMeHHO BHOCHJIMCb UM pawMOaKTUBHBIe BerLecTs 

Cxema onmpnTa: I rpymma pacrenui — Ha ecrecTBeHHOM JHe, II rp 
lla— Ha ykopoueHHoM, 10-yacoBom, He Bce Bpema, II] —ua 10-yacozom JH 
TeueHHe 25 HEH OT BCXOJOB, a 3aTe€M Ha ecTecTBeHHOM He, IV—s TeueH 
25 [He OT BCXOJOB Ha eCTeCTBEHHOM JHE, a 3aTeM Ha 10-uacoBoM. 

B_ Kaxkjou rpynne pacrenul Opiio TpH BapMaHTa: 1) KOHTpoOmb (6e3 pal 
AKTMBHBIX BellecTB); 2) claHueBasd MyKa B Jo3e 15 r Ha cocyZ, 3) paquli B JC 
7,5 + 10-*° Cu na cocyg. MosropHocth — mecrukpatHas. Coxpamenue Jf 
MIPOM3BOLMOCb HAKPbIBaHHeM PaCTeHHi (PanepHbIMH KaOHHaMH B 18 ac. H CH 
MaHHeM UX B 8 yac. | 

Tloces Obit Hayat 20 VI. Bexoge noaBunuch 25 VI. Yxe 26 VI pacreni 
II uw II] rpynn Opi nepepeyeHb! Ha yKOpOYUeHHEIM JeHb. ! 

B 3aBHCHMOCTH OT Mepvoya KUSH pacTeHHA, Ha KOTOPDIli Mpuueca‘pex) 
ykopoueHHOrO AHA, H OT NMPOJOJMKUTeIbHOCTH ero MpHMeHeHUuA, pacTeH 
PpasHBIX TpPyNN MpoxoHH cTaqunHoe pasBuTHe NO-pa3sHOMy, TO BHHO | 
WaHHbIx Ta6n. 1. 

M3 ta61. 1 BuqHO, To pacrenua I, II] w IV rpynn BerKonocuancn. pu ari 
BO BCeX yKa3aHHbIX rpymnax HaOsofaeTcaA ycKopeHue KOJIOWIeHHA pacTeH}} 
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Dealo vera 


Bpems KoNoMeHHA HM YHCNO BEIKONOCHBUINXCA cTe6smelt (cpequee Ha cocyy) quia pacrenuit 
AUMCHSA, COMCPKABLIMXCA Ha pa3HOM CBETOBOM JHE 


“pynna 


pcre: Cpoku npuMenenua yKopou. ceeTosoro gua | Bapuanr | 29 V11 | 4 Vill | 2 Vill | 5 VILL 16 V111 
i Bes ykopouenna 1-4 12,0 [-— | 30,5 | — = 
2-11 ASSO AD Sy I — 
3-H NON 2a |e an | OO yee —- 
II |C nayana yo Konya onpita 4-ii — — — — — 
\ 2-H = a = = — 
3-li — == — = = 
III] |C wauana onpita (26 VI) no 21 VII 4-11 — = — a 2,4 
2-i = ge a | =r 4,6 
3-h — — PAs 
IV |C 21 VII go konua onpira 1-H | A ean Yaya 
2-H —— a2 — ode 
3-H — 13,7-| — | 84,5) — 


3 BapWaHTax 2-M HU 3-M, T. €. CO CaHIeBOH MYyKOM HM payMeM, No cpaBHeHHio 
> KOHTposiem. 

_ Pacreuua Il rpynnpl, HaxogquBuiMeca BCe BpeMA Ha YKOPOYeHHOM JHE, He 
3bIKOJIOCHJIHCb. OTOT (bakT YKa3bIBaeT Ha TO, YTO CTaqulHOoe pasBuTHe pacrenuli 
eTOH TpPyNNbl He NOWNIO Jambiue cBeTOBOM crayun. 

Pacrenua II] rpynnpl, xoTa WM HaxOfHIMCb B YCAOBHAX COKpallleHHoro 
JHA B TEUCHHE MEHbIUerO CpoKa, BCe Ke KO BPe€MEHH MepeBojla HX Ha eCTECTBEH- 
IbI J@Hb HHKaK He MOM MpOHTH NOHOCTHIO cBeTOBy1O cTaquIo. IIpoxomKu- 
feJIbHOCTh MepBoH cTaquuw pa3sBHTHA AuMeHA Bunep paBua Bcero 5—10 HAM 
2); BMe€CTe C TEM MPH COOTBETCTBYIOMIUX YCJIOBHAX MpOXomweHue pacreHuamu 
TOrO COPTa BTOPOH CTaHH Pa3sBHTHA C MOCJEMYIOULUM BbIKOJAaIMBaHHeM BO3- 
MOXKHO JlaxKe Ha Q9-yacoBOM He (?),— oTciofa BbITeKaeT, uTO pacreHua III 
‘pylnbl 3a NepHo, HaxOmwKNeCHHA Ha ykKOpoueHHOM, 10-yacoBoM, AHe MpoLwiH 
SHAUHTeEIbHYIO YaCTb CBeETOBOH cTayuH. 

Y pactenul 1V rpynnbl KouomeHHe 3aepxKalOcb JIMMb Ha [Ba JHA NO cpaB- 
ieHHIO Cc pacreHuamu I rpynnpl. OTO yKa3blBaeT Ha TO, TO y pacTeHuH IV 
‘PyNMbI KO BpeMeHH MepeBosla UX Ha YKOPOYeHHHI eHb Oblwo MOUTH 3aBep- 
HeHO MpoxowKJeHHe CBeTOBOH cTayuH. 

Peakuua pacTeHul pa3HbIX py, HaXOAMBUIMXCA B Pa3sJIMYHOM CTaMHHOM 
SOCTOAHHHM B YCJIOBHAX YKOPOUeHHOrO AHA, Ha palMOaKTHBHOe U3JyYeHHe CBOe- 
OpasHa. ITO BUHO H3 JaHHbIX, IIPHBeJeHHIX B TAaOJ. 2: HanvOoJIbliad peakWHa 
14 PaMHOAKTHBHBIe BeWeCTBa, BbIPaSHBWAaACA B MOBbILeHHH ypoxwkad cyxXoH 
faccht Ha 20,1—21,0% u sepHa Ha 15,2—18,4% no cpaBHeHHIO C KOHTpOseM, 
IpOABMJIacb y pacteHuli II] rpynnpl, HaxOqHBLINXCA Ha YKOPOYeCHHOM He B Te- 
HON MpOXox*KeHUA CBeTOBOH cTaqHH. OTMeveHHOe NOMOKUTeMbHOe BIIMAHHE 
JANMOAKTHBHBIX BeUIECTB Ha pacTeHHA IPH HEAOCTaTOUHOH AWIuHE JHA B NepHor 
(POXOKCHUA CBETOBOH cTaHH MpOABMOCb B MocAeAyloulMh mepHoy,c mepe- 
‘OOM B pelMposxykKTHBHy!0 (hasy — KOJIOWWeHHE. 

Pacrenua I] rpymmbl, HaxOMBUIMeCaA BCe BpeMA B YCMOBHAX YKOPOYeHHOrO 
HA MW JIMWIeHHbIC BOSMOXKHOCTH Mepexofa K peNmpoxyKTMBHOH dase — KosO- 
I€HHIO, HE MPOABHJIM MOJORKUTEMbHOH PeaKUMH Ha PalHOaKTMBHbIC BILECTBA, 
i€ MOBLICHIH ypomwaA cyxoH Maccbl. 

Y pacrenult JV rpynnbl, HaxOJMBIIMXCH Ha YKOPOYeHHOM [He Tocse Mpo- 
OK MeCHHA CBCTOBOH CTaMU, PpeaKIHA Ha paMOaKTHBHBIe BeLLECTBa MPOABHJACb 
_3HaUMTeJIbHO MeHbIel Mepe, yem y pacrenuli II] rpynnt. Mospmenne ypoxaa 
yxol Maccbl HW 3epHa OT paqWOaKTHBHbIX BeILeCTB He MpeBblllaeT y HUX 10,0— 
0,9% mo CpaBHeHHIO C KOHTPOJIbHBIMH PaCTeHHAMH. 
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Ta6nmuna 2] 


Ypoxait pacTenuii suMeHs, COMepxKaBIUHXCA Ha pa3HOM CBeTOBOM He 
(cpeqHee u3 6 NOBTOpHocTei) 


Yporxkali Bo3y.-cyx. Maccbl Yporxai sepHa B 

=| CpOKH MpuMeH. | Bapy- nares 1000 | 
Ss =| yKopou. cBe- = =f = |= oe = asec ee | Se Den 3epeHt 

fe aHT a r 
BS OS Ee) r Ha cocyy % r Ha cocyy % cba hs 
os 

I | Bes yxopoue- | 1-H 61, 46 100,0 2eail 100,0 

é HHA 2-11 60,82 99,0 27,6 96,8 590 46 , 8 

3-H 60,94 99,2 


27,39 96,1 580 


II | C wauana zo 
KOHI{a ODbITa 


Ill| C Hauana 4-1 13,88 100,0 
onmpita(26 VI) | 2-1 67,47 120,14 16,43 118,4 593 21,8 
no 21 VII 3-l kay, SS) 115, 2 


IV} C 21 VII zo 
KOHIa OMbita 


V3 BbIMMeH3IO%KCHHOFO MOXKHO CeaTb 3aKJIOUeCHHe, YTO palMOaKTHBHBIe: 
BeINECTBA OKA3bIBAIOT CBOE MOJIORKHTEIbHOe BJIMAHHE Ha PaCTHTeJIbHbI oOpra- 
HH3M IIPH YKOPO“CHHOM JHE, TlaBHbIM OOpa30M B MepHO MpoxoxmeHHA CBe-. 
TOBOH cTaqMH. YKa3aHHOe NOJOMKUTeIbHOe BJIMAHHE MPOABJIAeCTCH TObKO 
MepeXOOM pacTeHHH K pellpOyKTHBHOH (hase — ObicTpoMy pocTy u KOJIOWIe-_ 
Huo. Ilocne npoxoxJeHHA CBeETOBOM cTaqHM pacTeHUa, HaXxXOJAcb B yCOBHAX 
ykKopoueHHoro JHA, pearupyloT Ha pafMOaKTHBHBIe BeUleCTBAa 3HAYHTeJIbHO 
ca6ee. 


JleHuurpaycKui cebCKOXO3AiiCTBeHHBIII Tloctynuso 
HHCTHTyT 10 IV 1958 


UWMTHPOBAHHAA JIMTEPATYPA 
1H. T. Kexeab, 3an. Jlenunrp. cempexoxos. uucr., 441, 192 (1956). M. Ky- 
M uw 


Asc, 
me pMadH, Qrambl copMupoBaHHA OprakHoR NOMOHOWIeHHA 3aKoB, M., 1955. 3 K. C. 
poumi6os, San. Jlenmurp. cembcKoxos. uuct., 11, 235 (1956). 
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Jornaygn Akagemun nayr CCCP 
1959. Tom 125, Ni 3 


SOOJIOL H $1 


H. H. BOPOHILOB un H. H. FYPTOBOM 


CTPOEHHE CPEJHEBPIOWHOM DKEJIESbI HACTOALIMX XOMAKOB 
(CRICETINI—CRICETINAE—RODENTIA—MAMMALIA) 


(ITpedcmaeaneno axademuxom E. H. Ilaeaoecxum 10 XII 1958) 


Y HacTOALHX XOMAKOB Mocpequ Oproxa uMeercs Ocoban 2%ee3a, JO HacTos- 
€ro BpeMeHH HHKeM elle He onmcaHHas. JIuuib Puumouy u Pocsany (°) ynomu- 
aIOT O CYIIeCTBOBaHHH cpetHeOpiouIHOH xeNesbI (6e€3 OMMCaHUA cTpoeHua) 

CeBepOaMePpNKaHCKHX MbilleoOpasHblx XOMAUKOB Peromyscus Glog. Mmeerca 
Ka3aHve O CyIleCTBOBaHHM CeKpeTHpylomiero OOpasoBaHHA Ha OpromiKe y Cri- 
tulus eversmanni Brandt (%). 

MuoruM rpbi3yHaM CBOHCTBeHHbI KOXKHBIC XKeJe3bI CMelHabHOrO Ha3Ha- 
sHUA, OHAKO PaciipocTpaHeHhe THX 2%KeNe3 B Pa3sJIMYHbIX Ppynmax WH UX PyHK- 
da cado usyyenpl. Jia nomepox (Arvicola Lacépéde, Microtus Schrank, 
dilotus Baird, Lagurus Gloger) u xomsaxop (Cricetus Leske, Mesocricetus 
ehr.) omucaHbr (°,’) CHJIbHO pa3BHTbIe OOKOBBIe 
enesbi (glandulae laterales); y mecuanox (Merio- 
2S Illig., Gerbillus Desm.) ormeyeHbt 2Keme3H- 
Ble WiaKOJbl, pacmoJOx*KeHHbIe 63 XBocTa 
landulae supracaudales). bokosple 2Kee3bIl XOMAKA 
esocricetus auratus Waterh., usyyenHpte JIun- 
BEIM (7), COCTOAT H3 2%KeMesHCTOH WiaKkObl, MpH- 
M OTJI@JIbHbIC APOMATHUeCKHE *KeesbI MPOHCXo- 
‘T OT %Kele3 BOJIOCAHHbIX JIyYKOBUL. Bokosple xKe- 
3pt Cricetinae u Microtinae roMoJIorHy¥Hbl KOxK- 
IM 2%KeslesaM cMelMasIbHOrO Ha3HaueHHA Sorici- 
e (°,”). 
 Cpeque6prouinan x%xene3sa (glandula abdomina- 
5) pacnoovwKeHa Ha OCeBOH JIMHHH Tela BNepeu 
auTanui (puc. 1). CHapyxxu oHa MMeeT BH He- 
MbWUOrO WeeBUAHOrO yruyOuleHHA, OKPYy2KeHHO- 
) TIOMKOBOOOPa3HbIM BaJIMKOM, IIPH¥YeM OTKPbITaHA 
‘CTb MOMKOBbI HalipaBieHa Buepex. Tycrow x«u- 
(MOJOOHbIN CeKPeT MOXKET MOUTH MOJHOCTbIO 3a- hast 
HAT Web. JlarepasbHble CTOPOHbI BaJIKa 
‘KPBITHI WEPCTLIO, HeOTJIHYHMOH OT BOJIOCAHOTO pyc. 1. PacnosoxKenne cpen- 
KpoBa Tesla. MeMasIbHbIe CTOPOHI HM AHO LlevIH HeOpiowlHOw Keesbl (9) y 
KPbIBaIOT OCOObIe KOPOTKHe BONOCKH. Mx HwKHAH = XOMAUKA Sp ee sungorus 
CTb, CHAllad HelMocpeycCTBeHHO B TOJINME *Kesle- 

,— TOHKas, OKpyrviad B MoMepeyHOM CeveHHH; 

OXHAA, Hapy2KHad, COCTABIAIOULaA NMOMOBHHY BCeH MVIMHbI BOmOCa,— YI0- 

iuHad MW wHpoKas, 3anomHena OypbiM murmentoM. HanOomee rycTO BoJOCbI 

RTYT Ha [He WIeIM, K KpadM KOJIMYeCTBO UX yMeHbINaeTCA, H M0 Me]MaJIbHBIM 

j3ePXHOCTAM BaJIMKOB OHH pacMosaraloTcA Ha OOMbIIOM PaccTOAHMM Apyr OT 

‘yra. OTM BOJIOCHI HalpaBseHbI K WeHTPY %ee3sbl Tak, YTO BOMOCKH MpPOTH- 

| TOJIOXKHBIX KpaeB BaJIMKa CBOMMH BepXYLIKaMH HaJlerarwT Apyr Ha Apyra. 

} OcHOBHaA Macca *Kese3HCTHIX KJIETOK pacMOoJlaraeTcA HW2Ke YPOBHA MOBEepXx- 

LTH KOXKM, MOSTOMY MpescTaBeHHaA CHapyXKH JIMLIb HeEOOJIbINHMH BaJIHKaMH 
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} 


“KeNle3a Ha CaMOM JIewe mpeycraBsser COOOM AOBOMbHO KpymHoe OOpasoBaHl) 
Cpeque6piommmas 2emesa (pvc. 2) cocrouT u3 OoubIUOrO UNCIa Hees, PasteE 
HbIX COC(MHHTCIbHOTKAHHEIMM IpocsolKaMH HW OODeAMHEHHEIX OOJee TOJICTHI 
COCIMHUTEbHOTKAHHBIMH CJIOAMM B KpynHble rpynmpl. Bee xelesbI M0 CBOE? 
CTPOCHHIO HalOMMHAIOT CaJIbHbIe HM MMeIOT FOJIOKPMHOBbI THM CeKpelluH. 

Tlo cnoco6aM sBbIemeHHA CeKpeTa Ha MOBeEPXHOCTb Tela *KeJlesy MO 
pasleuTb Ha Ape uacru. B weHTpasbHOM YacTH, PacnOOx*KeHHOH Ha [He IeJ 
IIPOCTHI€ %KeNe3bl BbICIAIOT CeKPeT HeMOCPeCTBEHHO B BOJIOCAHYIO CYM 
(puc. 3); Kaxkllaad 2XeslesKa OTKPbIBAeTCA CAMOCTOATEMbHO B BePXHIOIO uad 
BOJIOCAHOM CYMKH IMPOKMM BBIBOLHBIM IpoTOKOM. Becb WeHTpaJIbHbIM OTJ 
*Kesle3bl MOKHO PaCCMaTPHBaTb KaK OfHY OOVIbULyIO OVJIO. 


Pue. 2. CaruTtambublii cpes OprowiHol »wemesb! Cricetulus eversmanni Brandt B cpeqHei ya 
Oomnit Bug mpu ysen. 16%. Hanpaso — kpannasbHbIM, Hasleno — KayflaJIbHbIM OTJeb 3 
Jlesbl. O — OTBEPCTHE BbIBOJHOTO IIpoTOKa, p — paclIMpeHwe BbIBOAHOrO TIpOTOKa | 


Tlepudepuueckaad “YacTb Kee3bI, OOpasyloulad BaJIHK Ha NMOBepXHOCTH Tes 
HMeeT XOPOLIO BbIpPaxKeHHOe OUbuaToe cTpoeHve. Karman JOJ1A COCTOHT | 
OOJIbUIOTO KOJIHUECTBA MPOCTHIX 2%KeIC3OK, BbIJeJIAIOMIMX CBOH CeKpeT B Om 
IIpoOToK, OOULMH AIA TaHHOH Jom (puc. 4). Benuunna Jouek pasmuuna. Obus 
BbIBOJHOH NPOTOK IPpHHHMAeT OTJEJIbHbIe MPOTOKH %Kese30K Ha BCEM CBOeM Ti 
TSOKEHHH, 3a HCKJIOYUeHHeEM CaMoro BepXHero oTesa. MMeHHO B BepXHeM 07) 
Je OOULerO BIBOAHOTO MpPOTOKAa CHJIbHO PasBHT BbICTHAaOWMH Ero CTeHKH MHO! 
CJIOHHBIN smMTeIMH. B cpequei cBoeH 4acTH OOH BbIBOAHOH MpOTOK cHJill 
pacluHpserca, Tak YTO MOUTH MOJIHOCTbIO 3aHHMaeT BCIO JOJIbKy; B BepXtl 
YaCTH MPOTOK CHJIbHO Cy2KHBaeTCA HW BbIXOJMT Ha MOBePXHOCTb HeOOJIbIIHM ! 
BePCTHeEM, KOTOpOe NO pa3sMepaM MHOFO MeHbIWe WHPHHbI MpoToKa B cpeLe 
ero uacTH. BecbMa BepOATHO, YTO CpeHHe YaCTH MPOTOKOB ABJIAIOTCA pese 
ByapaMH CeKpeTa, HM CeKpeT MOXKET BbIJeATbCA Ha MOBEPXHOCTb He Bce Bpeilil 
a JIMIUb B ONpeesJIeHHbIe MOMeHTHI. BpIxObI MPOTOKOB OTKPbIBalOTCA MO Mela. 
HOM WM BepXHeH CTOPOHAM BaJIMKa; CaM BaJIHK OOpas0BaH 3a CUeT paclIMpeHH 
yacTeH MPOTOKOB 2x*ewe3. 

HekotTopble MpOTOKM MEJIKHX JOJICK OTKPbIBaIOTCA HEMOCPeCTBEHHO B BOD 
CAHYIO CYMKy TOHKUX BOC, OMHAKO TO BeMYMHe MPOTOK HacTOJbKO 1p 
XOJMT TOJILMHY BOIOCa, YTO NOCJETHUM KaKeTCA MPHPOCIIUM K OJHOM U3 cTeH 
mporoka. B Apyrux cu1yyaAxX MpOTOKM OTKPbIBaIOTCA COBEPIIEHHO CaMOcTOSTed 
HO, Ha HeOOJIbIIMX BOSBHIINeCHHAX. | 

Bea 2%Kevlesa B WeJIOM OKPy2KeHa JOBOJIbHO KPYMNHbIM CIOeEM COeAMHUTEbE 
TKaHH, B KOTOPOM pacHO/laralorca OTeJIbHbIe MYCKYJIbHbIe BOJIOKHAa, TAHYUL 
CA B IPOJOJIbHOM HallpaBJICHHH Kak CBepXxy, Tak HM CHH3y *KeNesbI. TlopepxHo| 
HbI€ CJIOH SNHTeIMA MOBepraioTcA CHJIbBHOMY OPOrOBeHHIO B TeX MecTaXx, 
CKONMJIACTCH CeKpeT Kees. | 

MoxKHO TpeqNoOXKUTh, YTO CpeAHeEOPIOWIHad wAee3a HaCTOAMNX XOMAH 
NPOH3OlJIa MYTEM CHIbHOFO PasBUTHA CaJIbHbIX 2Kese3 Ha JaHHOM yyacTKe Tel} 

CpequeOpioulnan xelesa (PyHKIMMOHMpyeT, MO-BHMMOMy, JIMMb B nepy 
pasMHoOxeHMA. HadsioqeHua Hall XKMBUIMMH B HeBoie Phodopus sungol 
Pall. noxasaiM, uro xKele3a CTaHOBHTCA 3aMeTHOH Ha 4 Helene xKH3 ft 
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| pasBUTHe UeT ObICTpee y MOJOLbIX BeECeCHHUX BbIBO]KOB, NpHcrymarouux 
)ASMHOXKCHHIO B TOM 2K€ TOMY, HEXEN Y 3BEPbKOB OCEHHX MOMETOB, Y KOTO- 
X PasBUTHE *Kee3sbl 8aepxKUBaeTCA MO NepwoOa pasMHOxKeHUA BeCHOT. 
OKOHYAHHEM Mepvola pasMHOAKeHMA CpesNeOpPIOWIHad xeNe3a YMeHbIaeTca 
DasMepax B 2—4 pasa HW MOXxeT ObITb He3ameTHa pH Hapy2#KXHOM oOcMoTpe 
pbKa. 

ipu nepsoit scrpeye xoma4uKu OOHIOXHBAIOT Apyr Apyra ocobeHHO THLAaTeABHO 
€HHO y cpefHeOprolmHol xenesbI. BeposTHo, cekper 9Tol *KeNe3bI MOXKeT 
€Tb OMpeevieHHOe SHaYeHHe JIA ONpeeeHHA rpaHull VA_UBULyaMbHBIX 
ACTKOB. 

‘Kese3a OMHaKOBO pasBUTa M y CaMILOB, H y CaMOK, u oOHapy2kHa HaMH 
CIEAYIOUMMX BHLOB XOMs#KOB: Cricetus cricetus L., Cricetulus (Tscherskia) 
ton Wint., Cr. (Allocricetulus) eversmanni Brandt, Cr. (s. str.) migratorius 
Il., Cr. (s. str.) barabensis Pall., Cr. (s. str.) longicaudatus Milne-Edw., 
_ (s. str.) kamensis Satun., Mesocricetus raddei Nehr., M. brandti Nehr., 
M. auratus Waterh., Phodopus sun- 
gorus Pall., Ph. roborovskii Satun., 
T. €. y BCCX HACTOAHIHX XOMSKOB, 
OObeqMHAeCMBIX Hamu (%) B O_TpHOy 


Puc. 4. Ilepudbepuueckan uacTb 2Kemesbl 


. Cpe3 WeHTpabHOH UacTH *%eue- 


eversmanni ~60X. 6 — Bouloc Cr. eversmanni. ~ 60X. oO — jombKu 
, 4 
C BOMOCAHOH CyMKOH 2Kelesbl, OCTAJIbHbIe OOO3HAYe€HHA Kak 
Ha puc. 2 un 3 


letini. Sra 2enesa orcyrerByer y mameapKruyeckoro Calomyscus Thom., 
lio Kak uw y OmusKHx K Hemy Reithrodontomys Giglioli; He Hait- 
fm Hamu y Oryzomys Baird, Nectomys Peters, Akodon Meyen, 
mycterus Waterh., ormeyena gua Sigmodon Say et Ord, Peromys- 
hGloger, u7ro, paBHO Kak M MpucyTcTBHe y Wocwequero cila6o pas- 
PbIX 3allleUHbIX MeLIKOB, cCO/MxaeT Peromyscus C HacTOAWMMH XOMs- 
4 Cricetini. BecbMa BaxKHO NlOQYEPKHYTb OTCYTCTBHE CpeHeOpPIOUHOH 2Ke- 
i y 1oxxHoadpuKancKoro xomaka Mystromys albicaudatus Smith, apap 
IKOM HM CTPpOeHHeM 3y60B HalOMUHAIOWLHM MaJleapkKTHYCCKUX Cricetini. Takum 
(430M, HalMuHe cCpesHeEOPIOWIHOH wesesbl HapxAy C MPHCyTCTBHeM CHJIbHO 
AUTLIX 3ALLCUHbIX MeIIIKOB, HEKOTOPbIMH OCOOCHHOCTAMH CkevleTa, IHMULeBa- 
JIbHOL CHCTEMbI, CTPOCHMA XPOMOCOMHBIX HaOopoB H A pyrHMu MpvsHakaMu 
flomser OuepTHTh JOBOJIbHO YeTKO paHHllpl MNaleapKTHYeCKOH TPHObI 
Oikos Cricetini, sBKmouatomel poset Cricetulus Milne-Edw.,  Cri- 
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cetus Leske, Mesocricetus Nehr. u Phodopus Mill. Orcyrcrsue cpeqHeOpx 
HOH »2ele3sbl y Calomyscus Thom., paBHO Kak M Jpyrve pe3KkHe OTJHUNS 
MOpOsIOrHH MbILIeBHHbIX XOMA4KOB (1~*), MOKa3bIBalOT peskoe OTIMUHe C4 
MYSCUS OT OCTAJIbHBIX NasleapKTHYeCKUX Cricetinae M ABJIAIOTCA HOBbIM LOK& 
TeJIbCTBOM HeMpaBOMOUHOCTH OObeAMHeEHHA Calomyscus BMecTe C OCTAJIbHbE 
xoMakaMu IlameapKTHKH B equHyio TpHOy Cricetini Simpson, MpeqnpHHaty 
CummcoHom (8). | 

Tucromormueckasd uacTh padoTl BbinomHeHa H. H. Typroppim, octasbe 
ee pa3feibi — H. H. Boponospim. | 


SoouormuecKHH MHCTHTYT Tlocrynuuto | 
Akayemuu Hayk CCCP 7 XII 1958} 


Mockosckuit rocyapcTBeHHbId yHHBepCcuTerT 
um. M. B. Jlomonocospa 


UWHMTHPOBAHHAA JIMNTEPATYPA 


LH HeBoponnos, JIAH, 1174 6. 3,..526 (1957)~ 7H: HH. Bo pio aan 
Tp. 300m. wuct., 25, 321 (1958). *® H. H. Bopouuos, Bran. MOM], org. 6uo.., 
Ne 6 (1959). *4E.C. Hauuun, H. A. OnbumsBaur, Mss. Iepmek. u.-n. uucr. 64 
10, 115 (1936). © P,P. Grasse, Pi L. Dekeyser, Traité de) Zoologicy lifiige 
1324 (1955). © S. Johnson, Anat. Anz, 46°(914)) * J2 1p ko wa Zsa Moe 
u. Okol. Tiere, 42, Ne 4, 333 (1954), 8G. Simpson, Bull. Am. Mus. Nat. 
(1952), Yo, 1945, 9 N. DD Richmond, Beek Rios iiinvdaa Jie Manin. leescme 
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Hokuagp Akayqemun wayx CCCP 
1959. Tom 125, Ne 3 


SOOT H 4 


M. W. KOHCTAHTHHOBA 


ABYDKEHHE NEJIATMUECKHX JIM4HWHOK 
HETEROMASTUS FILIFORMIS CLAP, (POLYCHAETA) 


(1Tpedcmaeaeno axademuxom E. H. [aeaoscxum 19 XII 1958) 


JipuxeHHe — OHA M3 MePBHYHbIX HM OCHOBHBIX (byHKUMH %xXHBOrO — aB- 
€TCA IIpeAMeTOM CaMbIX Pa3HOCTOPOHHUX UuccyieqoBpaHHh. JI. A. SenKxepuy 
HaMeTHJI HEKOTOpble MyTH USyYeHHA ABUXKCHMA MW JBHTaTebHOrO alnapata 
ABOTHBIX. B STOM TviaHe BNOCMeACTBHH MPOBOAMIHCh UCCeAOBaHHA NO JBU- 
Huto Hirudinea (*), Oligochaeta (6), Hexoropbix Plathelminthes (*), KosoBpa- 
K (*) w unenuctonornx (?). Sayauelt Bcex 9THX paOoT OblIO M3yyeHHe Mopdho- 
THM JBuraTebHOrO alMapaTa HW CNOCOOOB JBY2KeHHA C TeM, YTOOBI Mpocue- 
Tb JIMHHMIO SBOUIOMWMOHHBIX H3MeCHEHHH B THMaX JBHraTebHOrO allnapata OT 
3IIMX G6eCMO3BOHOUHbIX K_ BDBICIIHM. 
Hauia pa6ota sBaaeTcH MpofomwKeHHeM STOO WKa ucceqoBaHHi. Mobi 
yuasid peCHHUHOe ABHXKeHHE MearHyecKUX JIMYHHOK MOPCKUX Gecno3sBoHoU- 
x. [pu BpiGope o6bekTOB Hac NPHBJeKIa He TOJIbKO CulaOan UX H3YYeHHOCTD, 
, TWlaBHbIM OOpa3soM, Te ObICTpble H3MeCHEHHA B CTPOeCHHH UX [JBUraTebHOrO 
Mapata uM d@opMax JBYXKeHHA, KOTOPbIe JIMYMHKH HCMbITHIBAIOT B CBA3H C po- 
2M WH MeTamopdosom. Hauia 3aqaua Oblia OrpaHHueHa NowyyeHHeM KoOsMye- 
3CHHbIX MOKa3zaTelell CKOPOCTeli JIBH2XKeCHHA NesarMyeCKHX JIMYHHOK MHOTMX 
‘MO3BOHOUHBIX, HO B HaCTOALMIeH CTaTbe MbIl B KayeCcTBe TIPpHMepa MOLpooHO 
30MpaeM JIMINb ABHxKeHHe MH4HHOK Heteromastus filiformis Ha pa3Mu4HBIX 
WHAX pa3BUTHA. 
Pa6ota mpopogusacb Ha BesomopckohH Ovomormueckol cranyMH MocKos- 
oro yHuBepcuteta c Mas no apryct 1957 r. JIMuMHKM COfep*KaJIMCb B MeIKUX 
*ylax m0 cnoco6y, mpesoxenHomy B. A. CaemnnKkospim (°). HeckombKo pa3 
“TIPOTAKeHHM UX PasBUTUA OT AWA NO OCeBIeH Ha FPyHT MOJOJON NOMXxeThI 
WHHKU U3BICKAIHCb W3 COCYAOB, Te OHH BOCMHTHIBAMCb, 3apHCOBbIBaJIHCb 
\A3HBIX CTOPOH JIA MOMHOTO O3HAKOMJCHUA C POPMOH UX Tella UM TIaTebHO 
Mepsiuch. Ja ompefeteHua cKOpocTelt JBH2KeHHA JIMYMHKH MepeHOCHJNCb 
‘TeLLMAJIbHbIM COCy, Ha He KOTOPOro TpaBJeHHeM MO CTeKsy Oblia HaHeceHa 
jluiMMeTpoBan ceTKa. AOcOJOTHad CKOPOCTb JBWXKeHHA JIMYMHOK ompese- 
acb NO, OHHOKYAPOM C MOMOLIbIO CeKYHOMepa, HMEIOMerO TOUHOCTb 70 
cek. Orcuerhl JIA KaxKJOH cTraluu mpoBpoquiucb Ha S—10 9k3emnuIapax 
2KOPOCTh KaxKOTO SKSeMIWIApa OMpeesANAaCb NOBTOPHO 10—15 pas. Koue- 
qua TeMMepaTypbl, Mp KOTOpOH BeMCb HaOJIOLeHHA, He NpeBbllwanH 3 
B pacueT He NpMHUMasuCb. OTHOCHTeIbHad CKOPOCTh ABH2KCHHS PacCuHTbI- 
1aCb OTHOIMIeHMeM MpoxofuMoro B | ceK. pacCTOAHMA K [IME Tea JIMYMHKU. 
JIYYCHHLIN WudppoBwoh MaTepHad NosBeprasca OvoMeTpHyecKOH OOpaboTKe 
‘opmynam, mo6esHo mpegocTaBsieHHbIM Ham H. A. []noxuuckum, KOTOpoMy 
_ TIPHHOCHM HCKpeHHIOW OsarofapHOCTb. OTH POPMYJbI NOSBOMMIM HaM BbI- 
“IMTb, a 3aTCM BBIVEPTHTh SMMMPHYeCKY!O KPHBYIO 3aBHCHMOCTH aOcosOT- 
4 CKOPOCTH JIMYMHOK OT JWIMHBI UX Tea MO Mepe pocta H (POpMUpoBaHHA, a 
OKe KPHBYIO 3ABHCMMOCTH OTHOCHTEJIbHOM CKOPOCTH OT JWIMHbI Te/la JIMUMHKH, 
Bnrepppie TOUHbIe H OYCHb MOMPOOHble ONNCAHHA Pa3JIMYHBIX CTaNMM PasBu- 
i Heteromastus filiformis wan E. Pacmyccen (°). Onucanusa u mpeKpacuple 
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ussoctpauun E, Pacmyccena NosBouIMJIM HaM JI€rKO OTbICKaTb B IWIaHKTCR 
WM eHTUPUUMPOBaTb BCe CTaqHH pasBATHA sTOrO Bua. MaccoBbit MaTepHy 
WIA ONPeMeIeHHA CKOPOCTeH JBY2XKeHHA MbI NOyUaH WYTeM BbIBeeHHA a 
HOK M3 KiaqOK 9TOrO Bula B MWaOOpaTOPHBIX YCJIOBHAX. 1) 
ie y OcBOGOAMBINaIcaA OT OOoMO"eK MH ciopmMupoBaBilasica Tpoxodopa uMéep 
cbopmy Tela, OmuaKky10 K WapooOpasHoH, 115 wu B AMamerpe (puc. 1,a). Sruches 
B OOaCTH POTOBOFO MOvIA 3aMeTHO HaBHcaeT Hay rumociepou. Bepxuee 10 
ilapHe MOSTOMY HecKO/IbKO wMpe HuxKHero. Ha BepuIMHe 9mMcibepbl HaxOAHI 
TeMeCHHaA WwlacTHHKa, OT KOTOPOH OTXOJMT cyJITaH peCHH¥eK JVIMHOH OKCH 
100 uw. Tpororpox pacip: 
JIO%KeH Ha OUCH TOJICTIE 
MYCKYJIbHOM Basia 
Pecuuyuku mpoToTpoxa If! 
CaxKeHbl B OJMH pani 
MMEIOT JWIMHy OKONIO 201 t 
D PecHu4ku coBepiia if 
: yapbl B TaKOH CTporyp! 
NOCMeAOBATeIbHOCTH [Upp 
3a JpyroM, uTo oof 
3yeTca BOJIHa, mpoderf! 
joulad 10 MpoTroTpoxy! 
Ecau HaOroyaTb JMUn! 
KY C allWKaJIbHOrO MOU 
ca, TO HallpaBsieHHe STi 
BOJIHbI HeT MpOTHB vad! 
BOH CTpeJIKH, TOrZa kif" 
BpalleHHe CaMol JIMUMf 
KH BOKPYyr MpoOubayp 
OcH Tela COBNaaer Cc Tei 
2KEHHEM YaCOBOH CTPed 
OoOpluHO y MHOrHx ppl 
PMX JIMUMHOK MOJIMXeT. jp 
Takxe y HH*y30pHhH, Mé 
KHX TypOeIApHu u if 
NOBpaTOK BpallleHue Tae 
BOKPyr TpOJObHO of 
coueTaeTca C JIBH2KeH t 
no cuupatH. Y sJHyYHEH 
90 150.170 210 250 290 530 570 410 450 490 530570 et . H. filiformis takoe 7H) 
*eHne NO cnvpalu 
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(Puc. 1. Menaruueckue amumnku Heteromastus filiformis u py orcyTcTByer. ITO MC! 
KPuBad 3aBuCHMOcTH aOcomoTHOH (/) H OTHOCHTeMbHOK (2) nO CLTGHTe TM 
CKOpPOCTeH JBH2KCHMA THX JMYHHOK OT JIMHbI UX Tea. a — 27 
; Tpoxodopa, 6 — meTaTpoxodopa, 6 — HekToxeTa CHMpaJIBHOMYy Bpallenh} 


BHUMO, IIpenATCTBY 
TeMeHHOM PpeCHHYHbI myyoK. Byaarofapax TeMeHHomy cysTany, cTroab if 
MHHOMY, KaK HM CaMO TeJIO JIMYHHKH, OHA CHOCOOHA COXpaHATb HeOObIh 
HOBCHHY!O MPpAMOJMHEHHOCT ABHxKeHHA. Kopoye ropops, amuKaJIbHblli myth 
peCHHYeK CJIYKHT KaK PyJIb, YCTPaHAIOWIMH cnupanbHoe ABMxKeHHe. Adcom | 
Had CKOPOCTb JBMXKeHUA Tpoxodopbl paBHa 0,6 mM/cex, T. e. HeBemuKa | 
CpaBHeHHIO C TaKOBOH Ha CJIeAYIOWMX CTaqMAX pasBuTua. HeGoubuy1o cKopoa 
ABW2KeHHA Ha STOM CTaMH MOXKHO OObACHHTH TeM, 4TO TpoOxotbopa eule He eid 
MHPOBaHa NOJHOCTbIO, PeECHMYKM MpOTOTpOxa caGnl, WwMHa UX He Mocruray 
cBoero MaKCHMYMA, a JVIMHHBIM allMKasIbHbI CysITaH pecHHYeK HeCKOJIbKO TOP 
MO3HT JIBHKeHHe. 1 
Merarpoxotopa yBemuuMBaeTcad B AMHY No 200—250 w. IIpu arom cpaBH 
T@IbHO C Tpoxopopok Mponopluu Tea MeTaTpoxodoppl 3aMeTHO H3MeHAIONP 
(puc. 1,6). M3 mapopuquol ona mpespamaerca B KalleoOpasuyio. Snuchet 
B OOULeM COXpaHAeT MpexkHIO10 (opMy, 3aTO runocibepa craHoBnTca Somee BEITE 
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yroi. Ha sro craquu yxe Hameyaerca cermenranua. AnuKaJbubiit cyJITaH 
TaHOBHTCA KopoTKuM. J\nMHa ero coKpamlaetca fo 25 wu. Jimuna pecuwueK 
POTOTpOxa yBeIMYMBaeTCH Jo 25 ». CKOpocTh JBMxKeHHA MeTAaTpOXOopbl B 
PaBHeHMM C Tpoxodopow cabo yBeIMuMBaeTCA. ITO MOXKHO OODACHUTS Tem, 
0 cbopMa Tela CraHoBUTCA Goulee OOTeKaeMOli, pecHHUKH IpOTOTPOXa H€CKOJIbKO 
AIMHAIOTCA WM CTAHOBATCH Ooulee KpeMKHMU, TOPMOBslee JelicrBue aluKaub- 
oro CyJITaHUHKa YMeHbillaeTcA. OHakO Np 3TOM OGbEM Tela H BMecTe C TeM 
DMPOTHBJICHHE ero Bose yBeM4uNBaloTcH. B KOHeYHOM MTOTe CKOPOCTh JBUXKe- 
MA TIPH Nepexoye B CTaquIo MeTaTpOxodopb BospactTaer c1a6o. 
Tlabuelitiee cbopMupoBauve metaTpoxodopsi NPHBOAUMT K culeyrouleH cTa- 
aM HexToxerbl (puc. 1, 6). Hexroxera umeer Teno 350—400 p auHol. Dopma 
> MpHOmMxKaercA K CHrapoobpasHo. Sructepa coxpansaer cBou NpexuHMe Mpo- 
Ipunu. PecHu4ukH MpoTOTpOxa cOXpaHAIOT MpexXHIOIO WWIMHY, HO CTaHOBATCA 
me Oolee KpeNKHMH HM CHJIbHBIMA, YeM y MeTaTpoxodopHl. BiraHyToe Tes0 
M4MHKM pasfemnetcA Ha 10—12 cermenTos, KoTOpple HeCyT MO Be Mapp me- 
MHKOHOCHBIX MelKOB. [[lerHHKu, OOpasyiollMeca BHYTPH 9THX MELIKOB, MOryT 
ppuaTb Hapyxy. ITO co3faer JONOMHATeMbHOe TpeHve MpH WBHxKeHHH. IIo 
OIOIHOM CTOPOHE Tesla MO BCeH ero AIMHe OT pTa JO aHasbHOrO OTBEpCTHA TS- 
TCA HepoTpox. AHaJsbHbIit cerMeHT cbopMupyer KOMbUeBOH TeOTpOX. Teso- 
00x cbopmupyerca y suunuKu H. filiformis rompKo wa craquM HeKTOXeTHI. 
\CCHHUKU TeIOTPOXa MMeIOT WWIMHY WO 20 pw, T. €. MpescTaBAoT co6oH onon- 
ATCJIbHbIM K MpOTOTpoxy BHuraTelb. BuyuMo, CHIBI OMHOFO MpoToTpoxa yxe 
2 XBaTaeT JIA OOecCMeveHHA MMHUMAJIbHOM CKOPOCTH ABHXKeHUA JIMYHHKH, BbI- 
clleH mourn B 4 pasa. BeseycTBue 3TOTO NOABJAeTCA HeEOOXOAUMOCTb B JO- 
JIHHTeEJIbHOM JBHraTele, KOTOPbIM HW BOSHHKaeT Ha 3aHeM KOHIe Tela B Buse 
~IOTpOXa. CKOPOCTb JBHXKCHHA IPH 3TOM YBeIHUMBaeTCH B cpesHem Jo 0,9— 
0 m/cex. Ha craquu HeKTOXeTHI IMYMHKa CoBepiiaer CBO MeTamopdos, MIpu- 
HpeTaeT OKOHUATeIbHYIO YepBeodpasHyIo dopMy Tela HM CaquTCA Ha HO, 
JHOBPeMeHHO TepAA PeCHHYHbI MOKPOB H MepexoA K HOBOMY cmocoby JBH- 
e€HHA MYTeM COKpallleHHA Tela. DTOT mepexoy OT pecHHyHOrO cnocoba JBHKe- 
AA K MbIIMeCUHOMY 3aCJly2KMBaeT OCOGOrO BHUMAaHHA H B HaCcTOAULeH CTaTbe MbI 
‘0 KacaTbca He OyjleM. 

| Takum o6pa30M, B xOjle pa3BHTHA MewarHuecKHX JIMYMHOUHBIX cTaqun 
.. filiformis mpoucxoyuT HenpepbiIBHOe H3MeHeHHe (OpPMbI Tela MMYHHOK OT 
‘APOBUAHON Jo cHrapooOpa3HOH Cc OMHOBPeMeHHbIM H3MeHeHHeM CTPOeHHA pec- 
AWHOFO alimapaTa HM MepexoOJOM OT MOHOTPOXHOrO K AHTPOXHOMY THMy cTpoe- 
4a. JIA onmpeyeneHuA 2SMMMpHyeCKOH KPHBOH 3aBHCHMOCTH aOCOJIOTHOM CKO- 
DCTH OT JWIMHbI Tela pasMUHbIX craqui swuunHoK H. filiformis cnyxuna cop- 
vJla 


V 2000210 

fe x — mua Tela MuMHKH. 

SmnupuyecKkad KpUBasA, MOcTpoeHHad Mo sTOM copmyse (puc. 1), Maer nper- 
PaBsJIeEHHe O XapakTepe HapacTaHUsA aOcOJNIOTHOM CKOPOCTH ABHXKCHHA JIMYHHOK 
. filiformis. Ha rom xe rpaduke BbluepyeHa SMNMpHyecKad KPHBaA 3aBHCH- 
ICTH OTHOCHTEIbHOH CKOPOCTH OT JWIMHbI Tesla; 9TAa KPUBAA OMpeselAMAach NO 
opmMyuie 

fi 2 
) y=0,21n+(CS) , 
€ l — OTHOCHTebHaA CKOPOCTh ABMXKeHHA, a X — JWIMHA Tela JIMYMHKU. 
3 rpadbuka BUAHO, YTO OTHOCHTeIbHaA CKOPOCTh ABH2KCHUA JIMIMHOK Ha pa3- 
{UHBIX CTaMAX pa3sBUTUA Magaet c 5 Mo 2 yeu. eMUHUI|— CHayawa ObICTpoO, a 
ireM BCe MedmeHHee. TakimM O6pa30M, OTHOCHTeIbHai CKOpOCTbh JBHxKeHHA 
wuunox H. filiformis nanaer 6omee ueM B 2 pasa, TOrfa Kak JVIHHAa JIMYHHOK 
| 3TO BpeMA yBeIMUMBaeTCA MOUTH B 4 pasa. 

TIpu nonpirKe cpaBHuTb pesyJIbTaTbl H3/0%KeHHOrO MaTepHasia C AaHHbIMH 
YYFHX aBTOPOB MbI HCMBITHIBaIM WBa saTpyAHeHMA. Bo-mepBblx, MbI BlepBbIC 
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MAX pasBUTHA OMHOrO UM TOO %Ke Bua, TOrAa KaK Apyrve aBTOpbl (*-3,°) Haun 
JlauIq W3MeCHeCHHe CKOPOCTH Y MeJIKHX BOJHbIX 2KMBOTHBIX Pa3JIMYHbIX CHCTEMah, 
quyecKUX rpynn (umysopuu, Typ6erApHu, KOOBpaTKH). OLHako Onarofzapy 
TOMY, UTO H MepeYHCJeHHble aBTOPbI M MbI UCCeLOBAM MeMarMyeCKNX KUBO 
HbIX, HMeIOULMX Pa3MepbI OMHOFO HM TOFO Ke MOpAKa,— CpaBHeHHe OKa3zasloGpH 
BO3MOXKHbIM. Bo-BTOpbIX, Mbl PaCCUHTHIBAJIM SMINMPHYECKYIO KPHBY!O C TMOMOLLb, 
6voMeTpHueckuXx (POpMys, TAK KaK HHavYe HEBO3MOKHO ObIIO TOUHO OlpeelH 
XapakTep HCKOMBIX KpHBbIx. I]epeuncneHHble aBTOpbl TaKHMH COpMyaMy Hi 
Tob30Baucb. Bce xe, HECMOTpx Ha 9TH pasM4NA B OOpaboTKe MaTepuarah 
HEKOTOpbIe CpaBHeHHA OOMerO NOPAAKa OKa3aJINCb BO3MO2KHBIMH. i 

PazmepbI Tela y unpysopui, TypOeApHu, KOMOBpaTOK MeHSIOTCA OT & 
no 1200 ». Pasmepbt ucceqOBaHHbIX HaMH JIMYMHOK U3MeHsIoTCA OT 115 
400 p, T. e. JexaT B TeX xe Mpeyeax. Takum o6pasom, Mbl BMecTe Cc pAOM Apyh 


KOTOPbIX JeHCTBHTeIbHbI OMHAKOBbIC 3aKOHbI [BU2KCHUA, HSBECTHBIe JIA MaVJIbI 
Te. CrpoeHwe HM pacnovioweHve pecHHuHOrO alimapata, T. e. JBuraTelen, | 
NepeyHCJIeEHHBIX PpPyNM BOHbIX OeCNO3BOHOUHbIX BeECbMa pa3JIHUHbI. Y undyse 
puli u TypOeIApHi, pH pasHHe B AX pasMepax, HMEeTCA CIVIOWHO pecuny 
HbIli WOKPOB, PaBHOMEPHO PaciipeseseHHbI NO BceH MOBepxHOcTH Tesla. Y Koudp 
BpaTOK peCHHUHbIM almapaT Bcerfa pacnosoxwKeHx chepeln U CLYKUT OAHOBpPeMenp 
HOH JWI JBMXKeCHHA, HM Kak JIOBYMH alinapaT WIA 3axBaTa MMULeBbIX 4aCTHI 
YH. filiformis u y pata Apyrux MMYMHOK NOMMxXeT PeCHHUHbIN annapat, cy 
‘Kalu JIA JBYOKeCHHA, MpeCTaBJIGH TPOXAMH, KOTOPbIe PpacNoJIOX*KeHbI BCep 
yMHe WIM B 3aHel uacTH Tesla MU, Yale BCero, HeMOCpeACTBeHHO K (pyHKIL 
IMTaHHA OTHOWIeHHA He HMeIOT. 

IIpu Beem pa3HooOpa3uv B CTPOeHHH M pacnosOxKeHHH peCHHUHOTO an 
pata, BLINOIHAIOMLero CYHKUMIO JBHXKeCHHA Y NePeCYHCJIeHHbIX BOJHBIX GecnosRe 
HOUHBIX, BCerla yaeTCA OTMCTHTb OJHY M TY Ke XapakTepHyto yepTy UX TB 
2KeHHA — BpallleHHe BOKPyr COOCTBeHHOM OCH, Yale BCero B HalipaBJeH 
MIpOTHB YaCOBOH CTpesKH. OTa OCOOeHHOCTL CBHJETeIbCTBYeT O CusHOOTE 
yeCKOM (PyHKIHOHAIbHOM CXOJCTBe BCe€X MePeYHCJICHHbIX PeCHHYHBIX alnap 
TOB — He3aBHCHMO OT HX pacMOJlO%KeHHA MU CTpOeHHs. 

AGcomoTHad cKopocTb y7BHxKeHHA y H. filiformls B mpomecce pasBuTe 
HapactaeT unaue, vem y un*ysopuH. Y H. filiformis ona pacrer cnauana me}p 
JIGHHO, a 3aTeM BCe OplcTpee, TOra Kak y uH*pysopuHi, HaodopoT,— cHauail 
6bICTpO, a 3aTeM BCe MefieHHee. OTO pazsmMuHe MerKO OOBACHHTb TeM, UTO 
H. filiformis B kKoHue NesarnuecKOl 2%XH3HH NOABAAeTCH JONOIHUTEIbHbIM IBY 
raTejb — TeJIOTpOx, TOra Kak y HHPysopHH eo orpaHuynMBaeTca MpocrET 
yBeIM4eHHeM pa3Mepa B Mpollecce pocTa Mp OMHAKOBOM cTpoeHHH U pad 
MOJO%KeHHA PeCHHYHOTO aliMmapaTa; B pesysbTaTe MpupocT cKopocTu y Hw 
C YBeIM4eHHeM pa3Mepa 3aMeVIseTCS. 

CpaBHeHHe OTHOCHTeJIbHbIX CKOpOCTeH JBWXKeHHA UHysopult, TypOenaAsh 
pH, KOJOBpaToK uw mMuMHOK H. filiformis no3Bomser cnhenatTb CIE YIOULHy 
BBIBOJ: OTHOCHTEIbHaA CKOPOCTb ABHXKCHHA H PasMepbl Tela y BCeX STUX py 
XKMBOTHBIX HaXOAATCH B OCOpaTHOH 3aBucuMocTH. MHbimu cmoBamu, nenarHul 
ckve JIMUMHKH Nomuxer (Heteromastus) no uncOBbIM xapakTepHcTHKaM cKi} 
pocTel JBY2KeHHA He BbIXOAAT 3a Npeevibl OOUINX 3akKOHOMepHocrTeli ABHKeHHS 


BEIABJICHHBIX JWI TAKAX MOPCOJIOFHYeCKH PasJIMUHbIX Ppyn, Kak HAysopH 
TypOeIApHH HW KOJIOBPaTKH. | 


| 


Mockosckuit rocyapcTReHHbId yHMBepcurer Tloerynuso 
um. M. B. Jlomonocospa 11 XII 1958 
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Hornage Akagemun nayx CCCP 
1959. Tom 125, Ne 3 


AHATOMH fl 


3. 9. KHKAHOH 


IKCHEPUAMEHTAJIBHOE HCCJIEMOBAHHE 3HAUEHNA 
MECTHbIX NPENATCTBHM JIA KPOBOTOKA B PA3BHTHH 
ATEPOCK JIEPOTHYECKHX H3MEHEHHM APTEPHMH 


(ITpedcmaeaeno axademuxom H. H. Anuuxoeoim 7 XII 1958) 


| OKCMePHMeHTaJbHbIe UCCEIOBAHUA aTepocKepo3sa Hu Uu3yueHHe aprTepuii 
‘WeOBeKa MO3BOJIMJIM BbIBHHYTb KOMIVJICKCHYIO TeOpHiIO MaToreHe3sa 9TOTO 
OojeBaHuad. B sToH TeopHu OCHOBHOe 3HayeHHe, KaK H3BECTHO, OTBeeHO 
ipylleHHAM XOJIECTepPHHOBOFO OOMeHa, a K CMOCOOCTBYIONIMM YCJIOBHAM, B 
PBylO O¥epesb, OTHECEHbI MeXaHHuecKHe HM TeMOJMHAaMMYeCKHE BO3eHCTBUA 
1 cocyqucTyto cTeHky (*). BenomoratebHad posb 9TUX BOSselicTBuli (2) NoL- 
epxkaeTcn cienyroujumMu dakramu: 1) noKanH3alineH aTepockepoTuyeckux 
AlIeK B MeCTax, HawOolee NOMBepraolluxcA MeXaHHYeCKHM BJIMAHHAM 
CTbA apTepHi); 2) HamMuHeM OCOGeHHO pesKHX aTepOCKsepoTH4eCKHX H3Me- 
HUM pH runeptouun (*~"); 3) pasBuTuem aTepockslepo3a B JerouHOl aprepuu 
M MOBbILIECHHM JaBJIeHHA B MaJIOM Kpyry KpoBooOpalleHHua; 4) pesKUM pa3BU- 
1€M- aTepocKIeposa Ip BPOXJCHHOM WJM SKCNeCPHMeHTAaJIbHO BbI3BAaHHOM 
XKCHHH aOpTH! (BbIIIe MecTa cTeHosa) (°,°). 

CnelvaJibHbIX 9KCIMe€PpHMeHTAaJIbHBIX McceqOBaHul f 3HadeHHA MeCTHBIX 
NCNATCTBHU JWIA TOKa KPOBH B pa3BHTHH aTepOCKJepoTHYeCKUX H3MeHeHHH, 
CKOJIbKO HaM M3BeCTHO, He UMeeTcA. Mexxyy Tem, paOoTbI B JaHHOM HalipaB- 
HHH MOTIM Obl CMOCOOCTBOBaTb MOHHMAaHHIO YCJIOBHH jOKasM3allun aTepo- 
JIEPOTHUeECKUX H3MeHeHHH. 

Ilembio HacTosmlero UCCJICMOBaHHA HW ABHIOCb U3yUYeHHe BJIMAHHA HeKOTO- 
bIX HAPYIIeCHHH MeCTHBIX rTEMOAMHAMMYeCCKHX YCJIOBHH Ha JIOKaJIM38allMI0 SKCIIe- 
MeHTaJIbHOrTO aTepocKlepo3sa apTepHi. 

Hamm onirb! mocTaBleHb! Ha 36 KpomHKax Becom oT 2500 go 3000 r; Bce 
4M MloslyuaH exkeHEBHO KpoMe OObIuHOrO KOpMa lio 0,5r xouecrepuHa, pac- 
30peHHoro B 10 ma noxcomHeyHoro Macsa. Uepes 1,5—2 mec. mocse Hayasa 
pola KOPpMJIeHHA XOJeCTePHHOM y BCeX KPOJIMKOB OblJla CheaHa MepeBaska 
pasol oOuleli COHHOM apTepHH B yuacTKe, pacmouoxwKeHHOM Ha | cM AuCTaJb- 
ee OTXOKMeHuA oT Hee art. thyreoidea superior. CofepxaHue xouecTepHHa: 
-CbIBOPOTKe KPOBH KO BpeMeHH MepeBasKku OcTaBiano 300—1200 mr-% (ompe- 
esleHo mo cnoco6y Helimsmocca). OfHOBpeMeHHO NOX JIeByIO COHHYIO apTepHto 
oyBolusach wuraTypa, KOTOpad ToTuac Ke M3BJeKaslacb, IpHyeM apTepHaA 
€ Mepepaspipasach M B JabHeliiem cryxKuIa KOHTponeM. KpomuKu nocie 
e€peBASKU COHHOM apTepHH MpOMosKaIM eXKeMHEBHO MOYUaTb XONeCTePUH B 
euenue oT 19 qHel fo 6 mec., Noce vero yOuBaIuCb; 2 KPOJMKa KOPMMJIACb 
OulecrepHHom B TeyeHHe | roga uw 1,5 mer. B KayecTBe Apyroro KOHTpoIs 
BIUIM B3ATHI 4 KPOJIMKa, He KOPMJICHHbIe XOJIECTEPHHOM; Y HUX Oba Mepepasana 
paBaa COHHAad apTepusA HM TaKHM 2%Ke OOpasoM NosBefeHa MuraTypa NOM JeByto. 

Aptepuu uccyleqOBasIHcb MaKPOCKOMMYeCKH Ha TOTAJIbHBIX Mpenapatax, 
\KPaleHHbIX cyfaHom III. [lua mMukpockonMyeckoro M3yYeHHA Cpesbl OKpa- 
uuBamucb cyyaHom III, no Ban-Tusony, Ha smacruky mo Belirepty u ummper- 
[MpoBaIucb no Dyty. 

ArepockslepoTHuecKHe H3MeHeCHMA B MpaBOH COHHOH apTepuu, MpOKCHMadJb- 
[ee OT MECTa MepeBASKH, pa3sBUIHCb y 31 KpomMKa U3 36; y OCTaMbHBIX 5 Kpo- 
[MKOB, KOPMJICHHBIX XOJIECTePHHOM B TeYeHHe KOPOTKOrO CpokKa (qo 1 mec. u 
leCKOJIbKO OoOuIbuIe), AaTepOCcKJepoTHYecKue H3MeCHeHHA B COHHBIX apTepHsxX 
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He ObWIM OOHapy2KeHEI. B meBoli (HemepeBaASaHHOM) COHHOM apTepHH aTepOcKJep iy 
THUCCKHe H3MCHCHHA HaGMOLaIUCb TOMbKO y 5 KPOJHKOB, HaHOouee WAMTeT|I 
HOe BPeMH# MOJYYaBLIMX XOMeCTepHH, HO Obl c1a6o0 BbIPaxKeHbl. Y OCTAbHEB 
31 KpomHKoB jleBad COHHaA aTepHa Oblla Oe3 U3MeHeHUM. CuleqyeT OTMeTHTIP 
YTO OOWHe COHHBIe apTepun (10 MecTa H3 JesIeHHA) IPH KOPMJeHHH KPOJIHKe 
XOJleCTepHHOM B TeyeHHe 3—4 Mec., KaK TpaBi 
JIO, MOUTH He MOpaxka1oTcA aTepOcKJIepO30M. | 

ArtepockslepoTH4ecKHe H3MeCHeHHA B MpaBogs 
COHHOH apTepun B GOOIbIMHCTBe cilyuaeB OF 
JIM P€3KO BbIPayKeHbl, COOTBETCTBCHHO JVIMTEJ| 
HOCTH KOPMJICHHS KPOJIMKOB XOJleCTepHHGR 
nocne mepesisku apTepHH. Y 2 KpouJHKODpe 
HECMOTPA Ha KOPOTKHM CpOK BBeeHHA XOMP\ 
cTepHHa noce mepepa3ku apTtepun (19 u 4 
fuel), 4ZMeHEHHA MpaBol COHHOM apTepHH Obl 
3HAYUTEJIbHbIMH, a B Tpex CJlyy¥adxX, HaoOopo! 
[pH JNHTeLHOM BBeeHHM xoulecTepuHa (fo § 
He) OHH ObIIM JIMUIb C1a60 BbIpaKeHbl. Crew 
paBolH COHHOH apTepHu B MeCcTax OKaJIH3all 
OIAIWeK Oblia Goee UJIH MeHee pe3sKO YTOVJIL! 
Ha B 3aBHCHMOCTH OT BbIpaxKeHHOCTH OVALE 
A. thyreoidea Obla BO BCexX CJy4aadx rune 
tpopupoBaHa, OYeBHAHO BCJIeAcTBHe TOrO, 4 
uepe3 Hee, KaK MO KOJWaTepasIH, B OCHOBHG 
OCYLLECTBIAJICA OTTOK KPOBH H3 COHHOM apt 
puny, 

HauasIbHble H3MeHCHHA B NepeBA3aHHOH Of 
ile COHHOH apTepHH UMe/IN BU eCAMHHUHbIh; 
*%KeJITOBAaTOrO UWBeTa JIMMOMAHBIX MATeH, Oomahy 
WeH YaCTbIO OXBaTbIBaIOUMX BCIO OKPY2KHOC? 
apTepHu, pacMpocTpaHsAoluxcA Ha HeOOJIbILIG 
IIpOTAXKeHHM BAOIb apTepHH HU CJlerKa BbICTyNa 
IHX Haj NOBePpXHOCTbIO COCeHHX HeH3MeHe! 
HbIX yuacTKoB. IIpu Oosee 3HauUHTeNbHbIX Tid 
PaxkKeHHAX JIMMOMZHbIe NATHA CAMBaIHCb Mew 
Puc. 1. Pesko Bbipaxkenubili aup- Wy COOOH, 3aXBaTbIBaA OOJIbILMe yUaCTKH apTs 
bysubiit arepockviepos lMpaBoh py HM BbICTyMad Hal ee MOBePXHOCTbIO B BUI 
SEES oe ae ie iNsreatden; 6 6nswek. Y 3 kpomMKOB —c OCO6eHHO pe3KHMi 
nepoli BeHeunol apTepun enu- H3MCHeHHAMM — OJIAWIKH 3aHHMaJIM BCIO BHY% 
HMYHBIe MeKHe OawKu. JIMmo- PCHHIOIO NOBEPXHOCTb apTepHu JO caMoro mec 


Hbl — yepHoro UpeTa. Cpok Kop- epeBa3kH (puc. 1). B Takux cayyaax cTeHK 
MJICHHA XOJIECTEP HHOM (mocw1e 


mepespa3ku) 63 qua. Oxpacka — i 
lMapsax pot HO B y¥acTKax, JlexKalluX MpOKCHMaJIbHee o7f 


xovwklenua art. thyreoidea. 3necb uMemuch Kpynil 
HbIe, CJIMBalollMecaA MexkLy cOOol aTepocKIepoTHYeCcKHe OIALIKH, Ooslee WH MeH cl 
pe3KO CYKMBaBLIMe IIpocBeT aprepuH, a y 2 KpouKOB Np MposOKUTebHO) 
KOPMJICHHH XOJIECTePHHOM MpPOCBeT COHHOH apTepHH Obl MOJIHOCTbIO 3aKpbl 
aTepocKlepoTHyeckoH OJIAMWIKOM. | 
IIpu MuKpockonmyecKoM ucceqOBaHHM MpaBol (mepeBasaHHOli) o6urel 
COHHOM apTepH Y KPOJHKOB, KOPMMBUIMXCA XOJeCTepHHOM, Obimu OGHapyxel 
Hbl Pa3JIMUHble CTaMM aTepOcKJepOTHYeCKHX M3MeHeHHit. 
CaMble HauaJIbHbIe H3MCHEHHA MPOABIAIMCh B OTMOKeHHU HeOONDINONY 
KOJIMYeCTBA WMPPysHbIX HM MCIKUX KaNe/Ib JMNOMLOB MexKLy SHOTeMMeM H BHY 
PpeHHeH SulaCTHUeCKOH MeMOpaHOi, pacnpeyenmOWlU4XCA MOUTH BCerga MO BCer 
OKPY2KHOCTH apTepHH; OoJIbiee KOMMYeCTBO UX HaKallWINBaslOcb Ha JopcasbHOD) 
CTeHKe apTepHu. 
C NPOPrPeCCHPOBaHUeM IIPOLecca KONMYECTBO JMNOKJOB MexKy 9HJoTeIMe 
MH BHYTPeHHeH SJlaCTHYeCKOH MeMOpaHOH HapacTaeT, BCeCTBHe “ero HHTUMM 
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9e3KO yrToullaeTcH. Bowbiiad yvacrb MNOMOB Noromaerca Makpotparamnu. 
Bo BHYTPeHHHX YacTAX CpesHeli OGomOUKH MecTaMH B TIPOMe*KYTOUHOM BelllecTBe 
1acTO HaOsMOAalOTCA CBOOOAHO JexKallve uM cbarowuTHpoBaHHbe MakpodbaraMu 
THNOHALI. C yBeMYeHHeM pa3sMepoB GJIALIKH BHYTPeHHAA |acTMuecKad MeM- 
)pava BbIIIPAMIAeTCA, HCTOHYAaeTCH, OTOMBHTaeTCa KHApy2xKU, MecTamu uCcUesaer. 
SPeAHAA OOOMOUKA COOTBETCTBEHHO KPYMHBIM GOIALIKaM ucToHueHa. 
Kpymupie aTepockslepoTuyeckve O/IALIKH cocTOAT TIPCHMYLIECTBEHHO 3 
HNOWIHbIX MakpOdaroB, OKPyXKeHHbIX TOHKOM CeTbIO aprHpoduJIbHbIX BOJIO- 
KOH. OQylaCTHYeCKHe BOJOKHA MAJIOUMCICHHLI, OOMbWat “aCTh HX Haxo_UTcA 
3 HaPyKHbIX COAX Ousaiek. MecTtamMu B OuIAlIKaxX OnpememAoTCA TOHKHe 
KOJIIareHOBbIe BOJIOKHa. B Hapy2KHbIX COAX HEKOTOPBIX GJIALeK Ccoyep2xKaTcA 
HeOOJIbIIHe OUArH aTepOMaTO3HOrO paciaja, HHOra C OTOXKeHUAMM U3BeCTH. 
Hapyxku OT HHX B CpefHeH OOO0UKe HaGMOMaloTCA HeOOMbUIMe CKOMVICHHA 
IMMPOUAHHIX QIEMCHTOB, NOIMOAaCTOB U (HOpOMMTOB; MOcMeLHHe B HEGOMLIIOM 
<OJIMUeCTBE HMCIOTCA TakrKe HW B CaMOHM OuIsuIKke. B OJHOM OMbITe B CpeHHX H 
1apyKHBIX YacTAX OMALWIKH OblWIO OOHApy2xKeHO HeGOOUIbIloe CBeExKee KPOBOM3/UA- 
ie, B APyrOM UMeJIOCb JOBOJIbHO OOWIHPHOe KPOBOH3JIMAHHE NO SHOTeIHEM 
4 TaM Ke Mla3MaTH¥eckOe MPOMHTbIBAaHHe MOBeEPXHOCTHBIX UacTel OJIAIKH. 
B slesonw (He MepeBxA3aHHOM) COHHOM apTepuv U3MeHeHUA MMe BUY, OTIeIb- 
bIX M@JIKHX JIMMOMAHBIX OIAWeK, KPYFIOBaTOH WIM YIMHeEHHOM CopMpbl. 
Muxkpockonnuecki OHH MMeJIH TaKOe 3Ke CTPOEHHE, TO H OIALIKH B NpaBoti ap- 
ep, OMHAKO MPOHHKAHHA JIMMOHAOB B CpeHIOlO OOOIOUKY He HaGuOjaocb. 
Y KOHTPOJIbHBIX KPOJIMKOB, He KOPMJICHHbIX XOJIeCTePHHOM, HaGsIOamoOcb 
OBOJIbHO 3HaYHTeJIbHOe CYxKeHHe MpocBeTa MepeBxA3aHHOM MpaBol apTepuu u 
JeE3KOe YTOJIMEHHe ee CTEHKH 3a CUeT COKPAaIIleHHA CpesHe OOOOUKH; Mocel- 
11010 OOpa3yioT 10—11 psayoB uNpKyIApHO MAYUIHX MbIIIeUHbIX BOJIOKOH, OT- 
PaHHYeHHBIX pyr oT Apyra TaKHM Ke YHCJIOM QaCTHUeCKHX MeMOpaH. Buyt- 
eCHHAA SIaCTHYeCKaA MeMOpaHa, KaK H OCTaJIbHbIe MeMOpaHbl cpesHeH OO00N- 
M, Ha BCe€M IMIpOTA2KeHHH COOpaHbl B YaCTHIe, JOBOJIbHO paBHOMepHble CKIaAKH. 
IIpocsBer He nepeBa3aHHOW (eBOl) COHHOM apTepHH KaK B KOHTPOJIbHbIX 
WbITax, TaK H Y KPOJIMKOB, KOPMJICHHbIX XOJIECTePHHOM,— IWIMPOKHH; CTeHKa 
pTepHH pa3a B Ba TOHbIMe, 4YEM CTeEHKAa NPpaBOH; KOJIMYeCTBO 3/1aCTHYeCCKHX 
MeMOpaH, HAYULHX MexKJLy My4YKaMH MBIIUeUHbIX BOJIOKOH, TaK?Ke COCTAaBJIAeT 
10—11, Ho onu, Kak HM BHYTPeHHAA QacTHuecKand MeMOpaHa, MeHee CK/aldaTbl 
1 JieKaT 3HAUHTeIbHO OIMxKe Apyr K Apyry. 
Hactosimee uccieloBaHve BbIIBUraeT BOMpoc O TOM, NOX BIMAHHeM KaKHX 
YCIIOBHH B MepeBA3aHHOH COHHOM apTepHH C 3aTPyAHeEHHbIM H3 Hee OTTOKOM 
<POBH pa3BuBaIoTCA Tropa3slo Ooslee paHHHwe H peskHe aTepocksepoTHyuecKHe 
i3MecHeHUS, 4YeM B COOTBETCTBYIOUeH HelepeBA3aHHOH apTepHn. 
_ IIpu pemenuu 9sToro BoNpoca NpHXOMTCA, KOHeUHO, YYHTbIBATb BHOBb BO3- 
IMKUIMe B MepeBA3aHHOH apTepH YCOBHA — KaK PeMOJMHAMMYeCKOrO Xapak- 
-epa, TaK H 3aBUCAUIMe OT (PYHKUMOHAJIbHEIX H3MCHEHHH CaMOH CTCHKU apTepHH. 
A3 ycnoBuli mMepBoro BUJa, BepOATHO, OovbIuOe 3HaYeHHe HMeIOT HHBIe, YeM 
3 HOPMe, MexaHHyeCKHe BOSZeHCTBHA KPOBAHOM CTpyM Ha CTCHKy apTepHH, a 
“AKXKE BOSMOXKHOCTH OOPa30BaHHA CTOAYHX BOJIH, 3ABAXPeCHHH KPOBAHOFO TOKAa 
1 mp. Co cTOpOHbI CaMOl CTeHKH apTepHU CylecTBeHHOe 3HadeHHe JWI BO3- 
{MKHOBCHHA JIMNOURHOH UH:MILTpauuu, UAyuleH us MpocpeTa, WH Ppa3BHTHA 
ATEPOCKJePOTHYECKUX NopaxKeHHH UMeeT, NO-BUAUMOMY, COCTOAHMe COKpallleHHA 
‘TeEHOK H HX (CPYHKUMOHAJIbHOTO HalpsxAKeHHA. 
VucrutyT 9KCMepHMeHTaJIbHOM MeMILMHBI Tloctynusio 
AkajleMHM MeMUMHCKUX HayK CCCP 2 XII 1958 
IJMTHPOBAHHAS JIMTEPATYPA 
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Jlonxanmn Akagemun nayk CCCP 
1959. Tom 125, N: 3 


OMBPHOJOIH jf 


B. ® TYUKOB 


IKBUBAJIEHTHbIE BO3SPACTbI B 3MBPMOPEHESE UbINJIEHKA, 
KPbICbI H YEJIOBEKA 


(IIpedcmaeaeno axademuxom E. H. Ilaenoeckum 28 XI 1958) 


Ilpu skcnepHMeHTaJIbHOM H3YYeHHH YMOPHOHAIbHOTO pasBHTHA OYeHb ACT 
BO3HHKaeT HeEOOXOJMMOCTb PeLIHTb BOMPOC O COOTBETCTBHH CPOKOB, B KOTOpBIy 
3AaPObILI Pa3HbIX MKMBOTHBIX HM YesOBeKa MOCTHTalOT OAHUX HM TeX we CTAaqMy 
ouToreHesa. B yacTHOCTH, JIA HCHOJb30BaHHA B MeJMUMHe JaHHbIX O JelCTBHH 
MaTOreHHbIX afeHTOB Ha pasBuTHe Kpbicbl (7,4) mpescTaBANOCb HeOOXOJMMBI 
ONpeleHTb C BOSMOXHO OOsbIel TOYHOCTbIO COOTBETCTBEHHEIe TO cTemeHy 
Pa3sBUTHA BO3ZPacTHI 3aposbiueH uenoBeKa HM Kpbic. Hamu HayaTbl ONbITHI m4 
JleHCTBUIO NOBpeKLalouluX areHTOB Ha 9MOPHOHbI LUbIVIeHKa C TeM, UYTOOBI cor 
MOCTaBHTb UX Pe3YJIbTATbI C JaHHbIMH, MOJYYeHHbIMHM Ha KpbiCaxX, HM OLeHHT! 
UX 3HaueHve JIA NOHHMaHHA IMOpHvoreHesa YeJIOBeKa. 

Jia OCYILeCTBJICEHHA STOH 3aauH OblwIO HEOOXOAMMO OpefeJIHTb BOspacTE 
SMOPHOHOB LUbIIWIeHKa, KPbICbl M UeJIOBeKa, Ha KOTOPbIX HX MOMKHO OblWIO Ce 
CUMTAaTb MO CTeMeHH pa3sBHUTHA OJMHAKOBbIMH. Orucom 4 BpexToo ('”), BbINOJHHS 
WIMMH padoTy MO ConmocTaBJIeHHIO TeEMNOB Ppa3BUTHA MbILUH HW UelOBeKa, Taky4 
BO3PaCTbl Ha3BaHbl SKBUBaJIeHTHBIMM. J[pyrux aHHbIX MO CONMOCTAaBJIEHHN 
9MOpHoreHesa Ha3BaHHbIX BbILIe OPraHH3MOB MbI B JIHMTepaType He Hallin. 

OnpeflesieHHe SKBHBAJICHTHbIX BO3PaCTOB 3apObillleH NPOH3SBOAMJIOCb HaMy 
IyTeM CpaBHeHHA JIMTepaTYPHbIX JaHHbIX NO CPOKaM Pa3BUTHA LWeJIbIX IMOPHO 
HOB, HX OpraHoOB Hu TKaHeH. Jia KaxKQOrO U3 CpaBHHBaeMbIX OObEKTOB OTMe 
yaJlIOCb BPeMA NMOABJICHHA AHATOMMYeCKHX, THCTOMOrHYeCKUX HW (PYHKUHOHATE 
HbIX NPH3HaAKOB Pa3sBUTHA. OJHOMMCHHBIe NIpH3HaKH VM CPOKH MX MOABJICHHA 3aHe 
CHJIMCb Ha KapTOuKH. Bo3spacT 9MOpHOHOB KPbICbI HCUMCJIAJICA B CyTKaX, Yee 
BeKa B HeJeAX CO JHA OMJOJOTBOPeHHA, a IMOPHMOHOB IbIMIeHKa — B CYTKa} 
CO JHA OMOLOTBOPeHHA MH, KpOMe TOPO, B AHAX HHKYOALM AKI, PasBUBaIOulNx 
cA JO 9TOFO B Tee KYPHUbI NpHOH3HTeIbHO B TeyeHHe 18 yacoB. Cpannenm 
SMOpHOreHe3OB KPBICbI H UWbIWIeHKa Mpov3BoqHNocb no 145 npusHakaMm, ue04 
BeKa MH WbileHKa m0 159 mpusHakaM, YeNOBeKa UM Kpbicbl m0 149 npusHakams 
Pacno/loxKUuB MpH3HakKH Pa3BHTHA ZMOPHOHOB LbIMWIeHKa, KPbICbl H WeOBeKa 
10 NOpALKY NOABJICHHA, Mbl OOHApy2XHJIM, YTO OYepeHOCTh UX NOABIEHUA 
y CpaBHHBaeMbIX OObEKTOB He NOHOCTbIO coBnafaeT. Hecopnayenue ouepeny 
HOCTH NOABJICHHA MpH3HaKOB pa3sBHTHA OTMeuaIOT Takxe Oruc u Bpeut; OHH 
mpvOerJiM K BbIMHCICHHIO CpeHHX apHdPMeTH4YeCKHX M3 CPOKOB pa3BHTUA 
PasHbIX OPraHOB s3apOsbIllleH eOBeKa, COOTBETCTBYIOIHX KaxKJOMY HIC 
PasBHTHA Mb, HM COCTaBMJIM TaO/IMUbl WH rpaPpuK IKBUBAJICHTHBIX BO3 
pacTos. 

Onpeleienne 2KBUBaJIeHTHBIX BO3PaCTOB B PaHHeM SMOpHoreHese YeOBeKa 
KPBICbI HM UpbIWIeHKa JOCTATOUHO ObWIO MpOM3BOXHTb NO OHOMY MIpHsHaky 
Ha craquax pasBHTHA, Ha KOTOPbIX B CPaBHUTeIbHO HeOONbUIMe NpOMexyTKH 
BPe€MCHH BOSHHKAaeT OJHOBPEMCHHO 3HaUHTeJIbHOe KOJIMYECTBO HOBbIX MpPH3HAaKOB 
B 3apOfplllle, ONpeeeHHe 9KBUBAJICHTHBIX BO3PaCTOB MpOH3BOAMJIOCb IIpHemMoM, 
MCIOIb30BaHHbIM OTrucom uv Bpentom. Kaprouku rpymmuposasiucb no Helens 
SMOPMOHAIbHOTO PasBUTHA YeOBeKa HM 3a KaxKylo Helemo (pH ocTaTouHO 
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POJIBUIOM KOJIMYECTBE MIpH3HaKOB — 3a KaxKy!O MOOBMHY HeJleIM) BbIUHCIA- 
Roce cpeqHee apudpMetnueckoe B CyTKaX OT OMJIOMOTBOPeHHA U3 CYMMbI CPOKOB 
ee Pa3HBIX OPraHOB 9MOPHOHOB YeOBeKa, a 13 COOTBETCTBYIONIHX KarK- 
OH aHHOK HeseNe (HIM MoOBUHE HeZemH) 9MOpworeHe3a YeOBeKa CpOKOB 
PaSBUTHA TEX Ke OPraHOB y 9MOPMOHOB IbINIeHKa HM KPbICbI BLIYHCMSVIOCb cpel- 
giee apHMeTHYeCKOe B CYTKAX MHKYyOalMH WIA NepBbIX H B CYTKaX OT OMJOJ0- 
PBOPeHHA Ix Bropbix. [Ipumep BHluMceHNA BOspacToB, Ha KOTOPbIX JMOPHOHbI 
HBIMJICHKAa H KPbICbI MO Pa3BHTHIO 9KBUBAJICHTHDbI 2MOpPHOHY YeNOBeKa B BO3pacTe 
dt Hellemu 2 JHA, moka3aH B Tabu. |. 
Gospacim ambpuoned yeinsenka 


G cymkax om onnoddmbopenua 
OR ea inde GLE 9 0 Te la fe 


AG LE 10 1, f 
Ea ee Rm 
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NS 
NG SSSR See Seal 7 
NER ESRRRE SATE 
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So 


ap 


G nedenax om onnobombopeHuA 
& 


Gospacm smbpuov0b venobeka 


dD 


. 0 
| OMT ACUI. OT OIE SIG HW AS I4 lo SOP YG. 
Gospucin emMopuonob kposcel 

Ocymkax om onsodombopenur 


Puc. 1. Homorpamma Jia ompeyeieHHA SKBUBAJICHTHEIX BO3PaCTOB 
y 9MOPHOHOB UbIMeHKa, KpbICbI HW YeOBeKa 


BpruncuieHHble TaKHM IlyTeM cpeytHHe apudmMeTnyecKHe CPpOKOB MOABJeHHA 
Pa3JIH4HBIX MpH3HaKOB OpraHv3allHH MO BCeM TpeM HCCJIeOBaHHbIM 2MOpHvoreHe- 
3aM IIpescTaBieHbI B TaOJ. 2. 

Tem 2Ke NpHeMoM OblIIM BbIUHCJICHbI SKBUBAJICHTHbIe BO3PacTh! WIA IMOPHO- 
reHe30B I[bINJIeHOK — Kpbica. KapToukH B 93TOM CylyYae TpyNNHpOBasIHCb TO 
NOPALKY MOABJICHHA Mpv3HaKOB pa3BHTHA SMOPHOHOB UbileHKa (TaOJ. 3). 

Ilonb3syacb JaHHbIMH Ta6. 2, Mbl NMOCTPOMJIH rpaPHKH 9KBUBAaJICHTHbIX BO3- 
pacTOB JWI SMOPHOHOB IbINeHKa HM YeNOBeKa, YeNOBeKa HM Kpbicpl (puc. 1). 
COMOCTaBHB COOTBETCTBeHHbI€ BeJIMYHHbI BO3PacTOB H3 Tad. 3 HW HB puHe. I, 
MbI OOHAPY2KHJIH JOBOJIbHO TOUHOe UX CoBMaeHHe. Tak, Kak M0 TaOW. 3, TaK H 
mo rpadukaM, IbiMIeHKy B Bo3pacte 4 JHA HHKyOallMu COOTBeTCTByeT 2MOPHOH 
KPbICbI B BOspacte 13 cyToK 3 uaca. TakHM oOpa30M, rpatpuyeckH BCe 3 OObEK- 
Ta OKa3bIBalOTCA COOTBETCTBEHHO CBA3aHHbIMH MexKy coOoOH Hu, CJIeAOBaTeJIbHO, 
WIA JOOOrO H3 HUX MOXKHO OMNPeeJIMTb SKBUBAJICHTHbIC EMY BO3PACTHI APyrHx. 
Hanpumep, sMOpvoHy lWbinmeHKa B Bospacte 6 AHeH MHKyOallMu COOTBETCTBYeT 
9MOPHOH ueloBeKa B BOspactTe 6 Hefesb | WeHb; 6-HeEBHOMYy SMOpHOHy UbINeHKa 
4 6-HeJeJIbHOMY 3MOPHOHY eOBeKa COOTBETCTBYeT 9MOPHOH KPBICbI B BO3pacTe 
14,5 mHeH. 
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Ta6Omuna 1| 


[IpumMep BbYHCIeHHA IKBUBACHTHEIX BOSPaCTOB JIA SMOPHOHOB UpIMIeHKa, KPBICbI HU YEG 
Beka. IIpu3Haku pa3BHTHA CrpyliNMpOBaHbl NO NOpAAKy UX NOABJEHHA B MpOMexKyTKe OT 
no 4,5 Heeb 9MOPHOHAMbHOFO Pa3sBUTHA yesOBeKa 


LlpinneHoK Kppica 


OT ONJIOMO-| OT HavaJa OT OMNNIOZO- | OT OonJona' 
TBOpeHHA uHKyOauuH TBOPeHHA TBOPeCHH HB 


IlospeHue xpycTaJIMKOBOH AMKH Pe Mehitle, || ACs 44c.234.| 4H. Ue 
Hasmune oTueTsmuBoro repMHHaTHBHOrO auTeNMA | 3c. 184. | 3c. 42c.424.| 4H. 1q] 
Hayao peqyKWHH XBOCTOBOH KHLIKH Scalia. fhe Caco Teo Cs iz eee 
Tlospmenue 3auaTKoB KOHeuHOCTEeli B Bue KoHycoB | 4c. 64.|3c.124./13c. 9u.| 4H. 1 
Saksayqka 9HZOMMMatTMyeckoro NpoToKa 3c. 10.) 2cr16arn412.c.124.| 4 n. 8 
Bo3HHKHOBeHHe OOOHATEbHOM AMKU SiC. 12.Ue 2.0) OAL 2 ee 189. |) 2 Meee 
TlospeHue MexkmpefcepqHOH neperopoxKu 3c. iia.|2¢) Tari tc. 194.) 4 otoes 
O6nuTepaluA %KeNTOUHOrO MpoToKa Sic. 405. Se 16 arp 10 CS. ee aes 
Saksayka Thyr. lateralis ber Bou pS Quem 2re 2 a5) one 
OG6oco61eHve TpaxeH H TOpTaHH OT PMOTKH 46,6: %|.3.Co124.)42 Cor6 a5) 4 eae 
Sakaika Corpus striatum 5c. 240.).4c. 84. 112.6. 124.) 45nnZ 
Tloapmenuve 2-4 %KabepHo men COUT OIC 10c.144.] 4 u. 
SaksayKa A3biKa 4c. 64./3c.424./12c¢c.184.| 4 H. 29 
SaksafKa MOveuHbIX KJIyOOUKOB 4c. 18u.| 4c. 41c.484.] 4H. 
MemOpaHHaad CTaqHA MO3BOHKOB Dice eG deal 4 Cad Qiu. | ASuceuoeiey eens 
SakJlaKa MiowIepoBa KaHa.a youu lee) tes V4 c. 4a. | 4s 


CpeqHee apudmeruyeckoe Sade F cri 0}. | A 2ac: 


Ta6muua 2 
OKBHUBAJICHTHbIC BO3PaCTbI B SMOPHoOreHese LbIMJIeHKa, KPbICbI H “eMOBeKa 


BospactT 9MOpHoHOB UbInseHka ; 
—_ +p «YE eI cpaB- |Bospact sm6pHoxopn| Uxncsno cpaBs- |Bospacr sMOpHOHORE 


HHBaeMbIX KDPBICbI (OT OornJoyo- HHBae€MbIxX yeJIOBeKa (oT One 

OT ONVOROTBOpeHUA] OT HHKyOanHU lIpH3HaKOB TBOpeHHA) NpH3HaKOB OTBOpeHHA) 

Ba. 4 oC. 1 de, URshr, 

4y, 4 Br Ony Wepre 1 POs AIP wie 

184. 4 dace 1 eee 

1¢ 6u il Sica 1 Dee 

ARC pent es Oer 24 OC a 24 PEG. Oy jit 

SC Oig WA, Ara 47 WCy ha 43 pet. SB) Ni, 

4c. 44 Se. 104 16 , alever 16 Avie Dios 

4c. 204 Be, | De 14 VW Cy PALS 13 ASH Sollee 

Brenel ey Aor Slr ig 17 ee, Aye 14 OH. O MWe 

6c CoO nT 6 WANS, oe 6 O)Fa Oe 

wee CICRIEG ai 5) ACRES iu 4 6H. 2.2. | 

7c. 184. (ke 5 MiCae sora ay 6H. 6 2. 

Lea 4: Pedy 5 150. 104 5 Dee 

8c. 184. 8c 4 16c. 64 2 Su. 

Ne OCA OT 4 (Glen 8a 4 8H. 37. | 

Vents ia Je 4 AMGOy PZ 2 Su. 65 

VON Sir. 10¢ v3 WCC, (Sai 3 104 

fal es, asi 10c. 184 3 18¢c. 8u { 1424 

Leama Ore AV lena ha 4 19 c. 144 

12c. 18.4. 12¢ { 16,5 H. 


9MOpHOHaJIbHOrO Pa3sBUTHA UbIWIeHKa, KPbICbl H VeIOBeKa. ITO CBA3aHO Cc TCM 
4TO ONMCaHve ux 9MOpHreHesoB AAaeTCA JOCTATOYHO MOJIHO TOJIbKO JO 3aBepilenust 
OCHOBHbIX MOMe€HTOB OpraHoreHe3a, THCTOreHes we U WuTOAUpepenuMalna 
B TKaHAX WM OpraHax OMMCaHbl BeCbMa OTPbIBOUHO HW MPOTHBOPeuHBO; NOSTOMY 
coOpaHuHble HaMW JlaHHbIe MO3BOJIMJIM MIpOCJI€MMTh IKBUBAJICHTHBIE BO3PacTbi 
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CocTaBJleHHble TaGHUbI H rpadukK He OXBaTBIBaIOT, OMHAaKO, BCero oe rey 


bibKo no 16,5 Heqenb sMOpwvoreHesa YesoBeKa, 12,5 quelli DIA wUbINeHKa 
) CyYTOK JIA KPbBICHI. 

IIpH omucaHuu sMOpnorenesoB O6BINHO YKa3bIBalOTCH MaKCHM@JIbHbIe U 
/AHMMaJIBHBIC CNOKH NOABJIEHHA Mpu3HakoB pa3sBuTHa. Tipu BeruuceHHH 9K- 
: IBaJICHTHBIX BO3PaCTOB MbI NOJIb30BaJIMCb TOJIbKO CpeHHMM CpoKaMH, MaKC- 
MaJIbHBIC H MHHMMAJIbHbIe %Ke YUNTHIBAIHCb B Ka¥eCTBe BO3MOXKHBIX OTKJIO- 
}>HHM OT BBIYHCJICHHbIX SKBHBAJICHTHbIX BO3PAaCTOB. ITH OTKJOHEHHA COCTAaBJIA- 


Ta6auna 3 
OKBUBAJeEHTHbIe BOSPaCTHI B 9MOPHOreHese UbIMeHKa K PBICHI 


BospacT 9MOpHOHOB UbiNveHKa 


BospacT SMO6pHoHOB Uucs10 
KPbICbI CpaBHHBaeMbIX 
OT ONOZOTBOpeHHA | OT HHKyOayHH (OT ONNOZOTBOpeHHA) MpH3HakOB 
ome Be, 4 
Laat Be. ale 4 
18 4. UG, 4 
tb@. 64 SiCmaera 4 
Mee A San 214 9y. 184 fi 
2c Aca Om 10c. 104 41 
PAC Oe AG, GIPA Cie NOs las 5 
2c. 164 NO, Pw, 10c. 19 4 13 
2. Pye Di Come ate M@, Qik Tip 
Be, Wx DiGi2ray sale ayaa 5 
Bre, Woy DC, Pai We, Ws 9 
MO We 3c. 9u WPA COs ALY] ai 9 
4c. 184 AC. NBC, Bae 8 
BO, Ci 4c. 104. ‘lee, AMigi 6 
HE, Wow See fhe Oe BOs AP 10 
GiComecent Ae, KO) ee WAS Thai a 
6c. 184 Gic: 14c. 94 5 
7c. 164 Bey Aes ASIC malar 7H 
8c. 144 Te AVE lives aie hei fe) 
9c. 144. 8c. 204 AGieni2iae 3 
10c. 184. 10c. ie, Aca, 1 
Ml es Meee “hee 18c. 144. 6 


oT WIA UWbIMIeHKa +8 uac. Wo 7-ro uw +12 uac. nocme 7-ro WHA UAKYyOalun; 
aa Kpbicbl +8 uac. no 16 u -+12 uac. nocne 16 cyToK 3MOpHoHabHOrO pasBH- 
Ha M Jia venopeka +4 WHA Do 10-4 uw -+-7 AHeH Nocae 10-% HenemH sMOpHoreHe- 
a. C yyeTOM yKa3aHHbIX OrpaHW4ueHul MpescTaBJIeHHbI rpadpukK MOxeT ObITb 
CMOJIb30BaH B 3KCMePHMeHTaJIbHOH paOoTe KaK HOMOrpaMMa COMOCTaBJIeHHA 
Tau 2MOPHOHAaJIbHOrO Pa3BHTHA LUpbINVIeHKa, KPbICbl H YeOBeKa. 


VuctutyT 2KcHepHMeHTaIbHOH MeHILHHbI Tloctynuso 
AkajleMHH MeHUMHCKUX HayK CCCP 25 XI 1958 
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